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IHHOACHUTEJBbHASA 3AIINCKA

ITporpamma no ¢u3mke Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHUsl COCTABIEHA HA OCHOBE TOJIO0XKEHUMN
U TpeOOBaHMI K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOW 0OOpa30BaTeNbHOW MPOTPAMMBL,
npencrasieHHbix B PI'OC OO0, a Takke ¢ yuétoM (enepanbHOi pabodell mporpamMMbl BOCIUTAHHUS U
Konnenuuu npenogasanus yue6Horo npeamera «Ou3uka.
Conepxanue mnporpamMmbl 1O (U3MKE HampaBleHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH O0YyYaroIUXCsl M OPTaHU3AINI0 U3yueHHs (U3UKU Ha JESTEIbHOCTHON OCHOBE. B mporpamme mno
¢u3nMKe YYUTHIBAIOTCA BO3MOXKHOCTH YdeOHOro mpeamera B peanuzanuu Tpeboanuit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METaIllPEIMETHBIM pe3yJbTaTaM OOYYEHHs, a TAaKKe MEXKIPEIMETHbIE CBSI3U
€CTECTBEHHO-HAyUYHBIX YUCOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEr0 00pa30oBaHUSI.
[Tporpamma mo ¢usmke ycTaHaBIMBAeT pacmpeseseHre ydeOHOro marepuaia mo rojgam oOyudeHus (1o
KJlaccaM), TpeajaracT MPUMEpPHYIO MOCIIEAOBAaTEIbHOCTh M3YYEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE DPa3BUTHUS
MPEIMETHOTO COJIEPXKaHUS U yUETE BO3PACTHBIX 0COOEHHOCTEH 00yUaronuxcs.
ITporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUs METOJUYECKOM MOMOIIM YYUTEN0 B CO3AAHUU
paboueii mporpaMMBbI 10 y4eOHOMY MPEIMETY.
dusnka SBISETCS CUCTEMOOOPA3YIOUIMM JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY
(u3nUecKre 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMbIX XUMHEH, Onoorueit, acTpoHOMuel u
¢u3nyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHUpA, MPEAOCTaBISAET Haubosee
sCHbIe 00pa3libl IPUMEHEHNsI HAyYHOTO METO/1a MO3HaHUs, TO €CTh CIIOCO0a MOITY4YEHUS TOCTOBEPHBIX 3HAHUM
0 MHUDE.
OnHa 3 THaBHBIX 337a4 (U3NYECKOro OOpa3oBaHMS B CTPYKType oOmiero oOpa3oBaHUsI COCTOUT B
(bopMHPOBaHUN €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH U MHTEpEca K HayKe y 00y4aroIuXxcsl.
N3yuenne ¢u3ukyu Ha 0a30BOM YpOBHE NPEAINOJAraeT OBJIAJCHHUE CIENYIOIIUMHU KOMIIETEHTHOCTSIMH,
XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!
® HAy4YHO OOBACHSATH SIBJICHMUS,
® OIIEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIE0BAHUS;
® UHTEPHPETHPOBATH JAHHBIE M MCIOJIB30BaTh HAay4HbIE [OKa3aTeIbCTBA I IOJIY4YEHUS
BBIBOJIOB.
Henn w3ydenust Gu3uku HA YPOBHE OCHOBHOTO o0Imiero obOpaszoBanusi ompeaencHsl B KoHienmum
npernojaBaHus yueOHoro npenmera «®Pusnka» B oOpa3oBaTenbHbIX opraHuzanusx Poccuiickoit deneparnun,
peaTM3yOIMX OCHOBHBIE 00IE00pa3oBaTeNbHbIE IMPOTPaMMBbl, YTBEpkAEHHOW pemeHueM Kosternu
MunuctepctBa npocsenieHus: Poccutickoit @enepamnuu (mpotokoit oT 3 aexadps 2019 r. Ne [1K-4BH).
Henn nzyvyenus pU3nKu:
e 1pUOOpEeTEeHHE MHTEpeca U CTPEMJIEHUS OO0y4aroIlUXcs K HAy4HOMY M3YYEHHUIO IPUPOJbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Da3BUTHE MPEJICTABICHUM O HAYYHOM METOJE IMO3HaHUS U (HOPMUPOBAHHME MCCIEIOBATEIBCKOIO
OTHOIICHMS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KAaK pE3ysibTaTa M3Y4YEHUS OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMHUpOBaHME MPEACTABICHUI O PO (PU3UKH AJISI Pa3BUTHS APYTHUX €CTECTBEHHBIX HAyK, TEXHUKH
U T€XHOJIOTHI;

® Dpa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHON IesITeIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JaJIbHEHIIIEMY OOYYCHHIO B 3TOM HaIPABJICHHH.

JlocTikeHne HJTHX Ielied mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
o0ecreynBaeTcs peIeHrueM CIeIyIOIuX 3a/4ay:

e 1npuoOpeTeHHEe 3HAaHUM O JAMCKPETHOM CTPOCHUHM BEIIECTBAa, O MEXAHWYECKHX, TEIMJIOBBIX,

AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSAX;
® 1pUOOpPETEHHE YMEHUIl ONUCBIBATE M OOBACHATh (U3NYECKHE SIBICHHS C HCIOJIb30BAHUEM
IIOJIy4YEHHBIX 3HAHUH;



OCBOGHHE METOJOB PEIICHHS NPOCTEHIINX pPACUYETHBIX 3a4ad C HCIIOIb30BAaHUEM (PH3MUECKUX
MoJIeNIel, TBOPYECKHUX M NMPAKTHKO-OPHEHTUPOBAHHBIX 337a4;

pa3BUTHE YMEHUI HAOIIOAaTh MPHUPOIHBIC SBICHUS W BBITOJIHSITH OIBITHI, JaOopaTopHbIe pabOTHl 1
HKCIIEPUMEHTAIbHBIE UCCIICIOBAHUS C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHpopManuend (U3NUECKOro COAepkKaHUs, BKIIOYash UH(OPMAIHIO O
COBPEMEHHBIX JTIOCTHKECHUAX (DU3MKH, aHATIN3 M KPUTHUECKOE OLIEHUBaHUE UH(POPMALINY;

3HaKOMCTBO €O cdepaMu Mpo(hecCHOHANBHOW JeATENbHOCTH, CBS3aHHBIMU C (QHU3UKOW, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NUECKOI HAyKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUs OTBOAMTCS 238
4JacoB: B 7 kitacce — 68 "acoB (2 vaca B Hezeno), B 8 kinacce — 68 yacoB (2 yaca B HeAeno), B 9 kmacce — 102

gaca

3 yaca B HEJIETTIO).

[Ipemmaraemerii B mporpamme mo (U3UKE TMepedeHb JIa0OpaTOpHBIX pPAbOT ¥  OMBITOB HOCHUT
PEKOMEHIATENBHBIA XapaKTep, YYUTEIhb IeIaeT BEIOOp MpOBeneHHs J1a00paTOPHBIX paOdOT U OMBITOB C YYETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH OOYJaromIMXCs, CIHCKA SKCIEPUMEHTAIBHBIX 3a/JaHUN, TMpEAaraéMbIX B
pamMKax OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMeHa Mo (PU3UKE.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Pasznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAIOIIEro MUPA.

®dusnka — Hayka o mpupoje. SBieHus npuponabl. OuU3nyecKue SIBICHUS: MEXaHUYECKUE, TEIUIOBBIE,
JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenuuuHbl. M3mepenne ¢uzmdeckux BenuuuH. Pusmdeckue mpudopsl. [lorpemHocTs
u3MepeHuil. MexyHapoHas CUCTEMa EAUHULL.

Kak ¢usuka u 1pyrue ecTeCTBEHHBIC HAYKH U3YYal0T MPUPOAY. EcTecTBEeHHO-HAYYHBII METO TO3HAHUS
Ha0Jto/IeHne, MOCTAaHOBKA HAyYHOTO BOMPOCA, BBIIBM)KEHUE TUIOTE3, HKCIEPUMEHT MO MPOBEPKE THUIOTE3,
o0BsicHeHHe Ha0moAaeMoro sBieHust. Onucanue GU3nYecKuX SBJICHUHN C TOMOIIBI0 MOJIETICH.

Jemoncmpayuu.

1.
2.

Mexanuyeckue, TEII0BbIe, JIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
dusnueckue npruOOPsI U MPOoLEAYPa IPIMbIX U3MEPEHUH aHAIOTOBBIM M LU(POBBIM TPUOOPOM.

Jlabopamopuusie pabomot u onvimel.

oukwnNeE

OmnpeneneHue LEeHbI JeJIeHUs Kalbl U3MEPUTEIBHOIO puodopa.

N3mepenue paccTosHUMN.

W3mepenue 06bEMa KUAKOCTH U TBEPOTO Tea.

Omnpenenenne pa3smMepoOB MaJIbIX TEIN.

W3mepeHue TeMnepaTypsl IpU IOMOIIH KUAKOCTHOIO TEPMOMETPA U JaTYMKaA TEMIIEPATypBhl.
IIpoBeneHue wuccienoBaHUs IO IPOBEPKE TMIOTE3bl: AAJIbHOCTh MOJETA ILNAPUKA, ITYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKa.

Pa3nea 2. IleppoHayaibHbIe CBeIeHHS O CTPOCHHMH BelecTBA.

CTpOGHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITBI, AOKa3bIBAOIHUE JUCKPECTHOC CTPOCHUC
BEILIECTBA.

JIBr>keHue yactul] BemecTBa. CBsSI3b CKOPOCTH JIBHJKEHHUSI YacTHIl C TemIiiepatypoil. bpoyHoBckoe
nBkeHue, 1uddysus. BzaumoeiicTBrue yacTUIl BEIIECTBA: MPUTSHKEHHE U OTTAJIKUBAaHUE.



ArperatHble COCTOSIHUS BEUIECTBA: CTPOEHUE Ta30B, KUAKOCTEH MU TBEPABIX (KPUCTAJUIMYECKUX) TEI.
B3anMocBs3p MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHMSX U UX ATOMHO-MOJIEKYJISPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BOJIBI.

Jemoncmpayuu.

1. HaOGmonenue GpOyHOBCKOTO ABHKEHHUSL.

2. Habmonenne nuddys3un.

3. HaOmronenue siBieHUM, OObSICHSIOMMXCS MPUTSKEHUEM UM OTTAIKMBAaHUEM YaCTHI] BEILIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. Oruenka quamerpa aToMa METOJOM PsiIOB (C UcCTob3oBaHueM (hoTorpaduii).

2. OmbITH IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBHE TeJl.

Mexanndeckoe IABH)KeHUE. PaBHOMEpHOE M HepaBHOMEpHOE ABHKeHUE. CkopocTh. CpemHss CKOPOCTh
MIpU HEPABHOMEPHOM JBUKEHUU. Pacu€T myTH v BpeMEHH JIBHXKCHHUSI.

SBnenue nHepuuu. 3aKoH MHEpIUU. B3aumoaeiicTBue Ten Kak NpUUYrHA U3MEHEHUSI CKOPOCTU JIBUKEHUS
Ten. Macca kak Mepa nHepTHOCTH Tena. [moTHocTs BemiecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYI B
enuHNIE 00BEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumopeucTsus Ten. Cuia ynpyroctd u 3akoH ['yka. M3Mepenue cuisbl ¢
MOMOIIIbIO TUHAMOMETpa. SIBJIeHHE TATOTEHUs U cuja TshkecTu. Cuiia TshKeCTH Ha Jpyrux IuiaHeTtax. Bec Tena.
HeBecomocTh. CrioxeHne cuil, HampaBJICHHBIX MO OJHOW mpsmoil. PaBHoxeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHHS U TpEHUE NOKOs. TpeHne B IpUpoIe U TEXHUKE.

Jemoncmpayuu.

HaGmoienne MexaHUu4ecKoro JIBHKEHUS Tena.

N3MepeHne CKOpOoCTH MPSMOJIUHENHOTO JBUKECHUS.
Habntoienue siBieHUsI UHEPIIUH.

Hab6mronenne nsMeHeHus: CKOPOCTH MPHU B3aMMOJICHCTBUH TEJL.

ik wn e

CpaBHeHHE Macc MO B3aUMOJICHCTBHUIO TEI.

CroxeHue CHUJI, HAITPaBJICHHLIX 110 O,Z[HOI/I HpHMOI/I

ﬂaﬁopamopubw padomut u onvimol.

1. OmpeneneHrne CKOPOCTH PaBHOMEPHOTO IBM)KCHUS (IIapHKa B JKUAKOCTH, MOJIEIH AJIEKTPHUECKOTO
aBTOMOOWJIA U TaK Jajee).

2. OmpeneneHue cpeaHEH CKOPOCTH CKOJIbKEHUS OpyCKa UITH IIapHKa M0 HAKJIOHHOH TIOCKOCTH.

Onpenenenne IOTHOCTU TBEPIOTO TeNA.

w

4. OmbITHl, TEMOHCTPUPYIOIIUE 3aBUCHMOCTh PacTsKEeHUs (IedopMaIiuu) IpYKHHBI OT TPHUIOKEHHOM
CHUJIBL.

5. OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUs CKOJBXKEHHUS OT Beca Tella M XapakTepa
CONPHUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB.

Hasnenne. CriocoObl YMEHBIIICHHSI M YBEIWYCHUs JaBicHus. [[aBieHue raza. 3aBUCHMOCThH JaBJICHHUS
raza or o0béma, Temmeparypbl. llepemaua naBineHust TBEPABIMU TellaMH, KUAKOCTSIMH W Ta3aMu. 3aKOH
[Tackams. [THeBMaTHYeCKHEe MAIIWHBI. 3aBHCHUMOCTH JIaBIICHUS JKUJKOCTH OT TAyOWHBI. ['MapocTraTuydeckuit
napazgokc. Coobmraromuecs cocyabl. [ mapaBmndeckue MeXaHu3MBbl.

Atmocdepa 3emnn u atMmocepHoe naBieHue. IIpudnHbI cyIecTBOBaHUS BO3AYIIHONW 000JI0UKH 3eMITH.
Omneitr Toppuuerm. U3mepenne atMmochepHOTo AaBiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Ipubopsl 11t usmepenus aTMochepHOro JaBIeHHUS.

JlelicTBUE XKHUIKOCTH U ra3a Ha MOrpyKEHHOE B HUX Teo. BriTanikuBaromas (apxuMenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. BosayxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JIaBJICHHUs raza OT TEMIIEPaTyphI.

2. lIlepenaua gaBieHUs KUAKOCTHIO U Tra3oM.



CooOlraromuecst CoCyibl.

I'mpapaBnuueckuii mpecc.

[IposiBneHue aecTBUs aTMOCHEPHOTO TABICHHUS.

3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeJa U MIIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITCCHEHHOM KUJIKOCTH.

©® N kW

VYcnoBue mnaBaHUS TeEN: IUIABAHWE WM IOTPY)KEHHE Tel B 3aBUCUMOCTH OT COOTHOLICHMS
IUIOTHOCTEW TE€JIa U )KUJIKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejia B BoJie OT 00bEMa MOrpyXKEHHOM B )KUJIKOCTh YaCTH Tefa.

2. OrmpeneneHue BHITAIKUBAOLIEH CUIIBL, JEMCTBYIOLIEH Ha TEJI0, HOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEN CUJIbL, AEHCTBYIOLIEH HA TENO B KUJIKOCTH, OT MacChl

Tena.
4. OmnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKUBAIOIICH CHJIbI, JCHCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUIKOCTH.

5. KoncTpynpoBaHue apeoMeTpa Uil KOHCTPYHPOBAHME JIOJKH U ONIpeAeIIeHUE €€ IPy30M0bEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTB. JHEprus.

Mexanunyeckas pabota. MOIITHOCTS.

[IpocTeie MeXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAs! TUNIOCKOCTh. [IpaBuio paBHoBecus peiyara. [Ipumenenue
IpaBUjIa paBHOBECHA pbluara K O10Ky. «3omoroe npaBuwio» Mexanuku. KIIJ mpocteix MexanusmoB. [IpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KuHernueckas M moTeHUMalbHas 5SHeprus. [IpeBpaineHue oOHOTO BHIA
MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomut u onvimol.

1. Omnpenenenure pabOTHl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHM Teja IO TOPU30HTAIBHOM

MTOBEPXHOCTH.

2. HccnenoBaHue yCioBUM paBHOBECHS pblyara.

3. HMsmepenue KII/] HaKIOHHOM MIOCKOCTH.

4. HM3yuyeHue 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPIUU.

8 KUIIACC

Pa3nen 6. TenioBble IBJICHUS.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUM CTPOEHHS BellecTBa. Macca U pa3mepbl
aTOMOB M MOJIEKYJ1. OTbITHI, MOATBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHHM BeriecTBa. Kpucrammueckue U amopdHbIe
Tena. OOBSCHEHHE CBOWCTB Ta30B, >KHAKOCTEHM W TBEPABIX TEJ HA OCHOBE TOJOXKCHHH MOJEKYISIPHO-
-KUHEeTUYeCKOoU Teopur. CMaurBaHUE U KaMWUISIPHBIC sBJIeHUS. TemioBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIIOBOI'O JBUKEHUS YacTUL. BHYTpeHHsIs1 SHEeprusi.
CrniocoObl M3MEHEHUs BHYTPEHHEH SHEpPruu: TeIulonepenadya U coBeplieHue padoTsl. Buabl Temnonepenayu:
TEITONPOBOJHOCTh, KOHBEKIIMS, U3IyUEHHUE.

KonmdgecTBo TemnoThl. YenbHas TEMIOEMKOCTh BelecTBa. TeriooOMeH W TEIUIOBOE PaBHOBECHE.
VYpaBHeHHe TerIoBoro Oananca. [lnaBieHne u OTBEpeBaHNE KPUCTAITMYECKUX BEIIECTB. Y IeNbHAS TEIIOTa
mnaBieHus. [TapooOGpa3zoBanue u kouaeHcaus. Vcnapenue. Kunenue. Y aenpHas Temiora mapooOpa3oBaHMs.
3aBUCUMOCTh TeMIEepaTyphbl KUIIEHHS OT aTMOC(HEPHOTO JaBJICHUS.

Brnaxnocts Bo3ayXa.

DHeprus ToMBa. Y IeJdbHask TEMJI0Ta CTOPAHUSL.

[Tpunnumner padotsl TemoBbix asurateneit KT/ termmoBoro nurarens. TemioBbie IBUTaTeIN U 3allUTa
OKpY>KaloIlEeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.



Jemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO TBUYKEHUS.

Ha6mronenue quddysun.

HaGmoienue SBICHUI CMAaYMBAHMS U KAMAJUTSIPHBIX SBICHUIA.

HabmroieHre TemioBoro pacmupeHus Tel.

W3meHeHue naBiieHus ra3a npyu U3MEHEHUU 00bEMA U HarpEeBaHUU WIIH OXJIQKICHUH.
[IpaBuna nu3amMepeHus TeMIepaTypehl.

Buael Temionepenayu.

OxJtax/IeHre Mpu COBEPIICHUN PAOOTHI.

HarpeBanue nipu coBepiiieHUH padOThl BHEITHUMU CHIIAMHU.

Lo Nk wNRE

[EEN
o

. CpaBHEHME TEMIIOEMKOCTEN pa3INYHBIX BEILIECTB.

=
=

. Habmronenue kunexus.

. HabmroeHne nocTossHCTBa TeMIepaTyphl IPH TUTABJICHUH.

13. Moaeny TEeIIOBEIX ABUTATEIICH.

Jlabopamopnusie pabomot u onvimel.

1. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUJT MOJIEKYISPHOTO MIPUTSKEHUS.

[E
N

OnbITHI 10 BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM MIIM caxapa.

3. OnbIThI IO HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS TA30B, KUAKOCTEH U TBEPABIX Tell.
4. OmnpeneneHve AaBlIeHUs BO3yXa B OayUIOHE IIIPHIIA.
5. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBHUCHUMOCThH JIaBJICHHS BO3JyXa OT €ro o0bEMa M HarpeBaHus WU

OXJIQXKICHHUSI.
6. IlpoBepka THIOTE3bl JIMHEHHON 3aBUCHMMOCTH JIMHBI CTOJIOMKA JKUIAKOCTH B TEPMOMETPHUECKOM
TpyOKe OT TeMIepaTyphbl.

7. HaOmrogenue u3MeHEHUs BHYTPEHHEH SHEpPruu Tela B pe3ylbTaTe TeIulonepenadd U paboThl
BHEIIHUX CHUJIL.

8. MHccrnenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUYU XOJIOJHOW U TOpsiueii BOJBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTH, MOJYYEHHOTO BOJOW TMPH TEIUNIOOOMEHE C HarpeThiM
METAJUIMYECKUM IIUIUHAPOM.

10. Onpenenenue yaeinbHON TETIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca ucnapeHus.

12. OnpeneneHue OTHOCUTENbHOM BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yaeabHOM TEIIOTHI IIaBJICHUS JIbJA.

Pa3nes 7. DiekTpryeckne 1 MArHUTHBIE SIBJICHUS.

OnekTpusanusa Ten. J[Ba poja 3IEKTpUYECKHX 3apsiaoB. B3auMojelcTBue 3apspKEHHBIX Tell. 3aKOH
Kynona (3aBUCHUMOCTB CHJIBI B3aMMOJECHCTBUS 3apsSKEHHBIX TeNl OT BEJIMYUHBI 3apsiIoB U PACCTOSHUSA MEXIY
TeJIaMu ).

Dnektpuueckoe noje. Hanpssk€HHOCTD 3ieKTpuyeckoro moiid. [IpyuHImMn cynepno3uum 3JMeKTPUIeCKUX
moJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »siekTpuyeckux 3apsaoB. OJIEMEHTAapHbIM dieKkTpuueckuid 3apsn. CTpoeHue aroma.
[IpoBOIHMKY U AUAIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUI TOK. YCJIOBHS CYIIECTBOBAHHUS IIEKTPUUYECKOTO TOKa. MICTOYHUKHM MOCTOSIHHOTO TOKA.
JIeHCTBUS AJEKTPUUYECKOTO TOKa (TETUIOBOE, XUMHUUYECKOE, MAarHUTHOE). DJIEKTPUUECKHH TOK B JKUIKOCTAX H
rasax.

Onextpuueckas 1enb. Cuna Toka. OiekTpudeckoe HampsbkeHue. COnpoTHBIEHHME IPOBOJHUKA.
VYnenbHOE compoTuBieHHE BemiecTBa. 3akoH Oma nsi yyactka nenu. [lociemoBarenbHoe W napauiedbHOE
COEIMHEHHE MPOBOJHUKOB.

Paborta m wMomHOCTE J3JeKTpuueckoro Toka. 3akoH JDkoyms—JleHna. OnekTpuyeckwe Menu Hu
MOTPEOUTENH IEKTPUIECKON dHepTruH B ObITY. KOopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHuThl. B3auMOAENCTBUE NMOCTOSSHHBIX MAarHMTOB. MarHutHoe mnoje. MarHutHoe mose
3eMiauM W ero 3HayeHue sl Ku3HU Ha 3emiie. OnbIT Opcrega. MarHUTHOE MOJE SJIEKTPUYECKOro TOKA.



HpI/IMeHeHI/Ie QJICKTPOMAroHuTOB B TCXHUKC. HeﬁCTBHe MAaroHuTHOrO 1oOJid Ha MNOPOBOAHHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSIHHOTO TOKa. Mcronp30BaHue 3JIEKTpOABUTATENEH B TEXHUYECKUX YCTPOUCTBAX U HA
TpPaHCIIOPTE.
Oneitel @apanes. SBiaeHue sneKTpoMarHUTHOM MHAYKUMH. [IpaBuino Jlenma. OnekTporeHeparop.
CriocoObI osTydeHHst 3IEKTPUUECKON SHEPTUU. DNEKTPOCTAHIIUN Ha BO30OHOBIISIEMbBIX HCTOYHHUKAX SHEPTHH.
Hemoncmpayuu.

Lo Nk wWwNRE
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B WNRPROWLVOOMNOOOUDAWNIERERO

DJeKTpu3anus Tell.

JIBa poJia JIEKTPUYECKUX 3aps0B U B3aUMOJCHCTBUE 3aPKEHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.

OnexTpocTaTuuecKas HHAYKIIHS.

3aKOH COXpaHEHMS DJIEKTPUUECKUX 3apsiI0B.

IIpOBOAHMKY U TUINEKTPUKH.

MonennpoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIA.

HcToYHMKH TOCTOSTHHOTO TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. "'a30BbIi pazps.

. I3MepeHune cuiibl TOKa aMIepMETPOM.

. I3MepeHne 3JIeKTpUYECKOro HAMPSKEHUST BOJIBTMETPOM.

. PeoctaTt 1 Mara3suH conpoTUBICHUN.

. B3aumojelicTBre MMOCTOSSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3I€JICHHS TIOJIFOCOB MArHUTA.

. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnbIT DpcTena.

. MarautHoe noJsie Toka. JIeKTPOMArHmT.

. JleficTBME MarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.

. DNEKTpOABUTATEIb TOCTOSIHHOTO TOKA.

. UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHIYKIIVH.

. OnbiThl Dapajes.

. 3aBUCUMOCTb HaMpaBJI€HUs] HHAYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BO3HUKHOBEHUS.
25.

DNEeKTPOTreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

o vk wnNpeE

10.

11

OIBITHL 11O HaGHIO,Z[eHI/IIO SJICKTpU3alluu TCII I/IH,Z[yKLII/IeI\/'I " IIpHU COITPUKOCHOBCHHU.

HccnenoBanue NeicTBUS SIEKTPUYECKOTO TIOJIS HA IIPOBOAHUKH U JIUAJICKTPHKH.

COopxka u mpoBepKa pabOThI ANEKTPUICCKOH IEMH MOCTOSHHOTO TOKA.

W3mepeHue u peryIupoBaHNue CHITBI TOKA.

N3mepenue u peryaupoBaHue HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Ye€pe3 Pe3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA U
HaMpPsDKEHUS HA PE3UCTOPE.

OmnbITH, AEMOHCTPHPYIONIUE 3aBUCHMOCTH JJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOMIATN TIONIEPEYHOTO CEYCHUS M MaTepuaa.

[TpoBepka mpaBuiia CIOKESHHS HAPSKSHHUH MTPH ITOCJISIOBATEILHOM COSIMHEHUH ABYX PE3HCTOPOB.
[TpoBepka mpaBuiia AJist CUIIBI TOKA MPH MApaLIETIbHOM COSTUHEHUH PE3UCTOPOB.

Onpenenenne pabOThI AEKTPUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

. Onpenenenre MOITHOCTH ANEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12.
13.
14.
15.
16.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JIAaMIIOUKY, OT HAIPSDKEHUS Ha HEM.
Onpenenenne KIIJ[ narpesarens.

I/ICCJIG,Z[OBaHI/Ie MarHuTHOI'O BSaHMOﬂeﬁCTBHH IIOCTOSIHHBIX MarHuToB.

I/I3yquHe MAaraviTHOIO IIOJIA NOCTOSIHHBIX MArHUTOB IPH UX OG’LG,Z[I/IHGHI/II/I " pasacCICHUU.
HccnenoBanue neHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnpITHI, AEMOHCTPUPYIOLUE 3aBUCUMOCTD CUJIBI B3aUMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT
CUJIBI TOKA U HAIlpaBJICHUSA TOKA B KaTyLIKE.

18. M3y4yeHue neiCTBUS MATHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 U3y4eHue paboTsl 3JEKTPOABUTATES.

20. N3mepenue KI1/I anexkTpoaBurareabHOM yCTAaHOBKH.

21. OnbITBl 10 HCCIENOBAHUIO SIBICHUS DJIEKTPOMArHUTHOW MHIYKIUHU: HCCIIEI0BAaHUE W3MEHEHUN

3HAYEHUS U HAIIPaBJIICHU NHIYKIIMOHHOTO TOKA.
9 KJIACC

Pasnen 8. Mexanuveckue siBJICHHS.

Mexanunueckoe apuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO
JBI>KeHUA. PaBHOMEpHOE MpsiMOIMHEHOE ABMKEeHHE. HepaBHOMEpHOE NpsIMOJIMHEITHOEe ABMKeHue. CpenHsis
1 MTHOBEHHAsl CKOPOCTb TeJla IPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TpsMonHeHOe BkeHHe. CBoOoaHOE mageHue. OnbiTel [ anmes.

PaBHOMepHOE naBWXKEeHHME MO OKpYyXHOCTHU. Ilepmon m wacrora oOpamienus. JluneiiHas u yrioBas
ckopocTtu. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.

[Tepssiii 3akoH HeroToHa. Bropoit 3akon HeroTtona. Tperuii 3akoH Hetorona. [IpuHuun cynepno3uuuun
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CuJla TPEHUS CKOJIBKEHMs, CUja TPEHMsI MOKOs, Apyrue
BH/IBI TPEHHSL.

Cuna TSKECTH W 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHE CBOOOAHOrO majeHus. J[BrkeHue IiIaHeT
Bokpyr CoinHua. [lepBas kocmuueckasi ckopoctb. HeBecoMOCTh U neperpysKu.

PaBHOBecue MarepuanbHOM TOukH. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecwe TBEPAOrO Tenma ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbe Tena. M3MeHenue ummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUs] MMITyJbca. PeakTHBHOE
JBUKEHUE.

Mexanuueckass paboTa W MOIIHOCTh. Pabora cui TsKeCTH, YHpyrocTH, TpeHus. CBsi3b DHEPTHH H
pabotel. [loTeHIManbHas 3Heprus Tena, MOJHATOTO HaJ MOBEPXHOCThIO 3eMiH. lloTeHIuanbHas >HEprus
cxaTtod npyxuHbl. KuHerndeckas sHeprusi. TeopeMa O KHUHETHYECKOM OHHEPrHU. 3aKOH COXpPaHECHUS
MEXaHUYECKOU JHEPTUH.

Jemoncmpayuu.

1. HaGmroeHne MeXaHUYeCcKOro IBUYKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHEHHE NyT€W W TPACKTOPUU ABWKEHHUS OJHOTO M TOrO K€ Tejla OTHOCHUTEIBHO Pa3HbIX Tel
OTCY€Ta.

N3mepenne ckopocTy U yCKOPEHUS MPSIMOIUHEHHOTO JBUKEHUS.
HccnepoBanue npu3HakoB paBHOYCKOPEHHOTO JABUKECHUSI.
HaGmoienne ABMKEHUS Tella TI0 OKPY>KHOCTH.

o v kAW

HaGmronenne MexaHWYECKUX SBJICHUH, MPOUCXOIANIMX B cucTeMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBHKEHUH OTHOCHUTEIHLHO KaOnHeTa (PU3UKH.

N

3aBUCUMOCTb YCKOPEHMS TeJa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBI.
Habntonenue paBeHCTBA CHII IPY B3aUMOJCHCTBUU TEJI.

9. H3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKCHUH.

10. Ilepenaya uMiyabca npu B3aMMOACHCTBUU TEI.

11. TIpeoOpa3oBaHust YHEPTUU TIPU B3AUMOJICUCTBUH TEJl.

12. CoxpaHeHHe UMITYJIbCa ITPU HEYIIPYTOM B3aMMOCHCTBUH.

13. CoxpaHeHne UMIysabca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJCHCTBUN.

14. HaGmroieHue peakTUBHOTO JIBUKCHUS.

15. CoxpaHeHne MeXaHW4eCKOH 3HEPTHH MPpH CBOOOIHOM Ta/ICHUH.

16. CoxpaHeHrnE MEXaHUYECKON YHEPTUHU MIPU ABUIKEHUU TEJNA MO IEUCTBUEM IIPYKUHBI.
Jlabopamopuusie pabomot u onvimel.



1. KoncTtpyupoBanue TpakTa sl pa3roHa W JajdbHEHIIEro pPaBHOMEPHOTO JBUKEHHUS IIapuKa WU
TEICIKKH.
2. OmnpeneneHue CpeaHEH CKOPOCTH CKOJBXKEHUS OpycKa WM ABWIKEHHUS IIapHKa 110 HAKJIOHHOM
IUIOCKOCTH.
3. Ompexenenue yCKOpEHUs Tena Mpyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM IJIOCKOCTH.
4. WccrnenoBaHue 3aBUCHMOCTH IMYTH OT BPEMEHH IMPU PaBHOYCKOPECHHOM ABMKCHHM 0€3 HadaJbHOM
CKOPOCTH.
5. TlpoBepka THNOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIKCHMH O€3 HadalbHOW CKOPOCTH ITYTH
OTHOCATCS KaK psiJi HEUYETHBIX YHUCEII, TO COOTBETCTBYIOIINE MPOMEXYTKHA BPEMEHU OJMHAKOBBI.
HccnepoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO JIABJICHUS.
Omnpenenenre KodhUITUEHTA TPESHUS CKOIBKCHHS.
Onpenenenne )KECTKOCTH NPYKUHBI.
Ompenenenue pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBHIKEHHWU Tella 10 TOPU3OHTAIBLHOMN
MMOBEPXHOCTH.
10. Ompenenenrie pabOThl CHIIBI YIPYTOCTH TNPU MOIBEME Tpy3a ¢ MCHOIH30BAHUEM HEMOABUKHOTO U
IMOJIBM>KHOTO OJIOKOB.
11. 3y4yeHue 3aK0HA COXPAHEHUS SHEPTUH.
Pa3zgen 9. Mexannueckue KoJj1e0aHus M BOJHBI.
KonebarenpHoe apmkeHune. OCHOBHBIE XapaKTEPUCTUKUA KoJeOaHWH: TEpUoja, YacToTa, aMIUIUTYAA.
MaremMaTHuecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npy KojiaedaTeaIbHOM JABHKCHUH.
3aryxatomue koneOanus. BwiHyxkneHHbIe KosieOaHus. Pezonanc. Mexanudeckue BoiHBL CBoOICTBa
MEXaHUYECKHX BOJIH. [IpomonbHbIe W monepeyHble BOMHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacrnpoCTpaHEHUs.
MexaHu4ecKkue BOJHBI B TBEPAOM TENE, CEUCMUYECKHUE BOJHBI.
3Byk. ['poMKOCTH 3ByKa U BeIcOTa TOHA. OTpaskeHue 3ByKa. HGpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Hab6mronenue konebanuii Te Mo 1eWCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaGmroienne BBIHYXIEHHBIX KOIeOaHU 1 pe30HaHCca.

L N

PacnpocTpanenue npoJoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIHN).

bk wn e

HaGntoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKyCTHYECKHH PE30HAHC.

Jlabopamopuusie pabomot u onvimel.

OnpeneneHue 4acTOTHI ¥ IEPHOAA KoJeOaHUH MaTeMaTHYeCKOro MasiTHHUKA.

Omnpenenenre 4acTOThl ¥ Mepro/ia KoneOaHui MPy>KUHHOTO MAasITHHKA.

HccnenoBanue 3aBUCUMOCTH NEpHOa KOIeOaHUH TOBEILICHHOTO K HUTHU TPy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Niepuoa KojaebaHui Ipy>KMHHOTO MasiTHUKA OT Macchl Ipysa.

[IpoBepka HE3aBUCUMOCTH Iepuo/ia KoueGaHuil rpy3a, IOABEIIEHHOTO K HUTH, OT Macchl rpysa.
OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh IEepHOJa KOJIeOaHUH MPYKUHHOTO MasiTHUKAa OT MaccChl
Ipy3a U )KECTKOCTHU MPYKUHBI.

o v ks wN

7. VI3mepeHue ycKOpeHUs: CBOOOIHOTO MaICHUSI.

Pa3nes 10. D1eKTpOMarHuTHOE MOJIe M 3J1eKTPOMATHUTHbBIE BOJIHBI.

DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMAarHWTHbIE BOJHBI. CBOWCTBA 3JIEKTpPOMAarHuTHBIX BOJH. [llkama
AJIEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 371€KTPOMAarHUTHBIX BOJIH ISl COTOBOI CBSI3U.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomut u onvimol.

1. H3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBLI€e IBJICHHUS.



JlydyeBas monens cBeta. Mcrounuku ceta. [IpsmonnHelinoe paciipocTpaneHue cera. 3arMenus ComnHia
u Jlynsl. Otpaxkenue cBeta. [1nockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.
[Ipenomnenue cBera. 3akoH TmpenomiieHUss cBeTa. [lolHOe BHYTpEeHHEE OTpaXEHUE CBETA.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAX.
Jlunza. Xonx mydeit B muH3e. OnTHueckas cucrtema (oTtoanmnapaTa, MUKPOCKONa U Teneckona. ['ma3 kak
ONTHYECKasl CUCTEMA. BIM30pyKOCTh U 1aJIbHO30PKOCTb.
Paznoxxenune Genoro ceera B cnektp. OnbiTel HptoToHa. CrioskeHHME CHEKTpaIbHBIX IBETOB. Jlucmepcus
CBETa.
Jemoncmpayuu.
[IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenue n300paxxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparoieit TnH3e.
XoJ ny4deil B pacCEeMBaloIIeu JIMH3E.
[Tonyyenune n300pakeHH ¢ TOMOIIIBIO JIHH3.
[Tpunnun nefictBus GoroamnmapaTa, MUKPOCKOTIA M TEJIECKOTIA.
10. Mopens riasa.
11. Pa3znoxxeHue Oenoro cBera B CIEKTp.
12. [lonyueHue 6en0ro cBeTa MpH CI0KEHUHU CBETa Pa3HbIX 1[BETOB.
Jlabopamopuusie pabomot u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPaKEHUSI CBETOBOTO JIy4a OT yIJla aJeHUsl.
2. HM3yueHue xapaKTEpUCTUK U300paKEHHs MPEAMETA B TUIOCKOM 3epKajle.

O N UnkwWwNE

3. HccnenoBanue 3aBUCUMOCTHM yIVIa MPEIOMIICHMS CBETOBOIO Jlyda OT yrjla IaJeHUs HA TpaHuULEe
«BO3AYX—CTEKIIOM.

[Tonyuenne n300pakeHUI ¢ MOMOIIBIO COOMPAOIICH JTNH3HI.

Omnpenenenne POKYCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMPAIOIIEH JIMH3BI.

OMnBITHI O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKT.

N oo oa

OnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUIBTPHI.

Pa:men 12. KBaHTOBEIE AIBJICHUSL.

OmnwiTel Pezepdopna u mmanerapuas monaens aroma. Mogenb atoma bopa. Mcnyckanue u morniomieHue
cBeta aToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoakTuBHOCTE. Anbda-, OeTa- u ramma-usnydenus. CTpoeHUue aTOMHOTO siapa. HykiaoHHas Mozens
aToMmHoro siipa. M3oronsl. PannoaktuBHbie npeBpanieHus. [leproa nonypacnana aTOMHBIX sIEp.

SAnepHble peakiuy. 3aKOHbI COXPaHEHUS 3apsI0BOIO U MaCCOBOI'O YMCEI. DHEPIHs CBA3M aTOMHBIX SIED.
Css3b Macchl 1 dHeprur. Peakiuu cunte3a u nenenus saep. Mcrounuku sneprun CosHIa v 3BE3/I.

SAnepHas oHepreTuka. JIeMcTBUSA paAMOAKTUBHBIX U3JIy4YCHUN HA )KUBBIC OPIaHU3MBI.

Jemoncmpayuu.
CrexTpsl U3JIy4eHHUs U TOTJIOLIECHHUS.
CrexTpsl pa3aIu4HbIX Ta30B.
CnekTtp Bomopoaa.
Habmtonenue TpexoB B kamepe Buibcona.

ik wn e

Pabora cuéTurka HOHU3UPYIOIUX U3TYyYCHUH.

Perucrpanus nzinydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnusie pabomot u onvimel.

1. HaOGmroneHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3TY4EHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusm).
3. UsmepeHue paanoakTUBHOTO (OHA.

IToBTOpPHTEIBLHO-0000 IO MOLYIb.



[ToBTOPUTENBEHO--0000IIAIONIMI  MOJYNIb TpeAHAa3HAYeH Ui CHUCTEeMAaTHU3alud U 000O0IIeHUs
IIPEIMETHOIO COJEPKAHUSA U OIBITA NEATEIbHOCTH, MPUOOPETEHHOTO MPHU M3YYEHUU BCEro Kypca (U3UKH, a
TaKXKe s MOJrOTOBKM K OCHOBHOMY TOCYIAPCTBEHHOMY OJK3aMeHy MO0 (u3MKe A1 O00y4aroIuxcs,
BBIOPABIINX ATOT Y4E€OHBIH MpeIMeT.

[Ipu U3y4eHUU TAHHOTO MOMAYJNS PEAM3YIOTCS M CHCTEMAaTU3MPYIOTCS BHUIBI NESTEIHLHOCTH, HA OCHOBE
KOTOPBIX 00€CHeYnBaeTCsl JOCTMKEHHE MPEIMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX pe3yJbTaToB
o0yueHus, (GopMUpYeTCsl €CTeCTBEHHOHAy4Hass IPaMOTHOCTb: OCBOCHUE HAy4YHBIX METO/OB HCCIIEIOBAaHUS
SBJICHUI IPUPOJIBI M TEXHUKH, OBJIQJICHUE YMEHUAMU OOBSICHATH (PM3UUECKUE SBICHUS, IPUMEHSIS IOJTyUYCHHBIE
3HaHUS, pelaTh 3a/1a4d, B TOM YHCIIC KAaUeCTBEHHbIE U SKCIIEPUMEHTANIbHBIE.

[TpuHIMNMATBHO [EATENLHOCTHBIA XapakTep [aHHOIO pasjena peaau3yercss 3a CuéT TOoro, 4To
o0yyJaroIuecst BIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIPEIaraercs:

Ha OCHOBE TIOJYYECHHBIX 3HAHMHA pACHNO3HABaTh M HAy4yHO OOBICHATH (U3NYECKUE SBICHUS B
OKpY>Karollel NpUpPOJIE€ U MOBCEAHEBHOM )KU3HU;

UCIOJIb30BaTh HAy4HbIE METOJbl HCCIEAOBAaHUSA (PU3NUECKUX SIBICHHH, B TOM 4YHCJIE Ul HPOBEPKHU
TUIIOTE3 U MOJYYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4HbIE OCHOBBI HamOoyiee BaKHBIX JOCTHKECHMHA COBPEMEHHBIX TEXHOJOIHH, Hampumep,
MPAKTUYECKOTO HCIIOIB30BAHUSA PA3IMUHBIX HCTOYHHMKOB SHEPrUM Ha OCHOBE 3aKOHA MPEBpalllCHUS U
COXPAHEHMsI BCEX U3BECTHBIX BUJIOB YHEPIHUU.

Copep:xaHue MporpaMMbl HarpaBjiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH YYalllUXCsl U
OpraHu3aluio u3ydeHus: GU3NKN Ha JesTeIbHOCTHON OCHOBE. B Hell yunThIBaroTCS BO3MOKHOCTH MTPEIMETa B
peanmuzanuu TpedoBanuit ®I'OC OO0 K mIaHUPyEMbIM JTUIYHOCTHBIM U METANPEIMETHBIM pe3ybTaTaM
o0OyueHus, a TaK)Ke MEXIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO
o011ero oopazoBaHusL.

Ha 6a3e IlenTpa oOpa3oBaHus €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKON HampaBieHHoCcTeH «Touka pocTay
obecrieunBaeTcs peajin3anus o0pa3oBaTeNbHBIX IPOrPaMM €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKON
HaNpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAaHMSMU 3aKOHOATENbCTBA B cpepe 0OpazoBaHus,
yuebHoro npeamMeta «dusnkay. McnonpzoBanue o0opynoBanus «ToUku pocTa» MpH pealn3aluy JaHHOM
IIPOTrpaMMBbI ITO3BOJISIET CO3/aTh YCIOBUS s POPMHUPOBAHUS Y YUHAITUXCSl €CTECTBEHHOHAYYHOI,
MaTeMaTHYeCKOM, HH(POPMALIMOHHON IPaMOTHOCTH, (POPMUPYETCS KPUTHUECKOE M KPEaTUBHOE MBIIUICHUE,
COBEPLICHCTBYIOTCSI HABBIKM €CTECTBEHHO-HAYYHOMN HAIPAaBICHHOCTH, a TAK)KE TIOBBIIIAETCS KAYECTBO
oOpa3oBaHus.

B coctaB nentpa «Touka pocta» mo gusnke BXoasT 6a3zoBas (00s13aTeNIbHAS) YaCTh U JOMOIHUTEIILHOE
obopynoBanue. ba3oBas 4acTh COCTOUT U3 MMUPPOBBIX TATYNKOB H KOMIUIEKTOB COIYTCTBYIOIINX JIEMEHTOB
IUTSL OTIBITOB TI0 MEXaHHKE, MOJICKYJISIPHOM (DU3HKE, IIEKTPOJANHAMUKE M ONITHKE. ba3oBbIil KOMIUIEKT
obopynoBanus neHTpa «Touka pocta» 1mo pusuke JJaHHBII KOMIUIEKT IPEACTABICH TPEMsT KOMIUICKTaMU
nudpoBoii maboparopuu o Gpu3NKe.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOTI'PAMMBLI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenune Qu3uku Ha ypOBHE OCHOBHOI'O 0OIEro oOpa3oBaHUs HAIPABJICHO HAa JOCTH)KEHHUE JTMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YyIHTATOB.

B pesynbrare m3yueHusi pu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHHs y OOydaromierocs OymayTt

c(hOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

— MIPOSIBIIEHUE UHTEPECA K HICTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (PU3MUeCKOi HayKH;

— LIEHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX--(DU3HKOB,;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCYXJIEHHH OOILECTBEHHO 3HAUYMMBIX M ITHYECKUX MpoOIieM,
CBSI3aHHBIX C MIPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUHN PU3UKH;

— OCO3HAHUC BAJKHOCTHU MOPAJIbHO--3TUUCCKHUX IIPUHIHUIIOB B ACATCIbHOCTH y‘IéHOFO;

3) acTeTM4eCKOr0 BOCIIMTAHMS:

— BOCHPUATHE ICTETUYECKUX KauecTB (M3MUECKON HayKu: €€ TapMOHHMYHOTO IOCTPOEHHS, CTPOrOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMA:

— OCO3HaHME LIEHHOCTH (PU3NYECKOM HayKH KaK MOILTHOTO HHCTPYMEHTA MTO3HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTH, BaXKHEUIIIEH COCTaBISAIONIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JII0O03HATENBHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON eI TeIbHOCTH;

5) dopmupoBanus KyJbTYPbl 310POBbSl U IMOIHOHAJIBHOIO 0JIATONOJIYYHS:

— OCO3HAHHUE LEHHOCTU 0e30macHOro obpasa >KU3HH B COBPEMEHHOM TEXHOJIOTHMYECKOM MHpPE, BaKHOCTH
npaBusl 0€30MacHOr0 TMOBENEHHS Ha TPAHCIOPTE, HA JIOpOTax, C DJJIEKTPUUECKUM M TEIJIOBBIM
000py/I0BaHNEM B JIOMAITHUX yCIOBHSIX;

— c(hOpMUPOBAHHOCTh HaBbIKA peQUIeKCHH, MPU3HAHUE CBOEro IpaBa Ha OLIMOKY M TaKOTO XK€ IpaBa y
JPYTOro 4eoBeKa;

6) TPY10BOT0 BOCIIUTAHUA:

— aKTHBHOE y4YaCTHE B PEIICHUU MPAKTUYECKHX 3a7ad (B paMKaxX CeMbH, 00pa30BaTEIbHON OpraHu3allny,
ropoja, Kpasi) TEXHOJIOTUYECKON U COLMAIbHOW HANPaBICHHOCTH, TPEOYIOIIUX B TOM YHCIEe H (PU3HUECKUX
3HAHUMH;

— UHTEpPEC K MPAKTUIECKOMY M3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) IKOJIOrM4eCcKOro BOCIIMTAHUSA:

— OpHEHTAIMs Ha NMPUMEHEHHE (U3NYECKUX 3HAHUHU JUIS PEUIeHHUs 33134 B 00JIaCTH OKPY)KAIOILIEH Cpensl,
TJIAHUPOBAHUS ITOCTYNIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEACTBUM JJIsI OKPYKAIOUIEN CPEBI;

— OCO3HAHHE TJI00ATFHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTanuu K U3MEHSIIOIMMCSH YCJIOBUAM COLUAIBHON U MPUPOIHOI cpeabl:

— moTpeOHOCTh BO B3aMMOACWUCTBUU TIPU BBIOJHEHUHM WCCIEAOBAaHUM M MPOEKTOB (PHU3MUECKOU
HAIpaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUAM JIPYIHUX;

— MOBBILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JesITeIbHOCTD;

— MOTPeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4uciIe GOPMYIUPOBATH UICH, TOHITHUS, THIIOTE3bI
0 (pu3uvecknx 00BEKTaX U SABICHUSIX;

— 0co3HaHUE Je(HUINTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

— IUTAaHUPOBAHMUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3UUYECKUX 3HAHUA;

— CTpeMJICHUE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBAa U YKOHOMUKH, B TOM YHCJIE C
UCTIOJIb30BaHUEM (PU3MYECKHUX 3HAHUIA;



® — OIEHKA CBOMX JIEHCTBHA C Yy4ETOM BIHUSHHS Ha OKPYXKAIONIIYI0 CpPEIy, BO3MOXXHBIX TJI00ATBHBIX
MIOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHS TporpaMMbl O (U3MKE Ha YpPOBHE OCHOBHOTO oO0IIero oOpa3oBaHUS Yy
oOyuatomerocsi O0yayt chopMupoBaHbl MeTampeAMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE I103HABATEIbHbIC
YHHUBEpCaJbHble yueOHbIE NEHCTBUS, KOMMYHHKATUBHbIE YHUBEpCAIbHbIE YUeOHbIE ACHCTBUS, PETyIsSiTUBHBIC
YVHHUBEpCaJIbHbIC yUeOHBIC ACHCTBHUS.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornyeckue aeicTBuA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBIICHUI);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JIJIs1 000OIICHUS U CPABHECHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B pacCMaTpPUBAeMbIX (pakTax, MaHHBIX M HAOIIOICHUSX,
OTHOCSIINXCS K PU3HUUECKUM SIBIICHUSIM;

BBISBJISITh MPUYHMHHO--CIICJCTBEHHBIC CBSI3W TPU W3YYCHHHM (DU3MYECKHUX SIBICHHH U MPOIECCOB,
JeNaTh BBIBOJBI C HWCIIONB30BAHUEM NEAYKTUBHBIX M HWHAYKTUBHBIX YMO3AKIIIOUCHH, BBIIBUTATH
THITOTE3BI O B3aUMOCBS3SX (PU3NYCCKUX BEINYHH;

CaMOCTOSATENILHO BBHIOMPATh CIIOCO0 perieHus yaeOHoH (hU3MIecKoil 3aaun (CpaBHEHHE HECKOJIBKUX
BapHAHTOB pPEIICHUS, BBHIOOP HamOOJee MOAXOMASIIETO C YY4ETOM CaMOCTOSTENLHO BBIIEICHHBIX
KpUTEPHEB).

Ba3oBble ucciaenoBarejabcKue NeHCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

MPOBOAWTh TIO CaMOCTOSTEIHHO COCTABICGHHOMY IUIaHY ONBIT, HECIOXKHBIA  (U3MUeCcKHid
AKCIIEPUMEHT, HEOOJIBIIIOE HCCTIeI0BaHNEe (U3HUECKOTO SIBICHHUS,

OILICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIINIO, MOJYUYECHHYIO B XO0JIe UCCIIECIOBAHUS
WJIH SKCIICPUMEHTA,

CaMOCTOSITENTLHO  (OPMYITUPOBAaTh OOOOIICHHWS © BBIBOABI IO pE3yibTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, ONBITA, UCCIICIOBAHMS,;

MPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIEe pa3BUTHE (PU3MYECKHX IMPOIECCOB, a TAKXKE BBIABUTATH
MIPEITOJIOKECHHS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

INPUMEHSATH Pa3INYHbIe METO/bI, HHCTPYMEHTHI U 3aIPOCHI IIPU MOMCKE U 0TOOpe MH(POPMAILIUH WIIH
JTAHHBIX C Y4ETOM IPETIOKEHHON YueOHO! (PU3NIeCcKO 3a1auu;

aHAIM3UPOBAaTh, CUCTEMAaTH3UPOBATh M MHTEPIPETUPOBATh MH(OPMANNIO pa3INYHBIX BHIOB U (Hopm
MIPECTABICHHUS;

CaMOCTOSTENIFHO BBIOMPATh ONTHMAIBHYIO ()OPMY NPEACTaBICHUS MH(GOPMAIMH U HIUTIOCTPHUPOBATH
pelaeMble 3a/1a4M HECIOKHBIMU CXEMaMH, UarpaMMaMu, HHOH rpadukoil 1 uX KOMOWHAIMSIMU.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

B X071€ 00CyX/IeHus1 ydeOHOro MaTepuaia, pe3yabTaToB JabopaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOil TeMBI U BbICKa3bIBaTh UJI€U, HALIETICHHBIC HA PEIICHUE 33/1a4H U
Mo/IepKaHue 0JIaroXXenaTeIbHOCTH OOIIECHUS;

COIOCTABJIATH CBOU CYXKICHHUS C CY)KICHUSMH JPYTUX YYACTHUKOB JHajiora, 0OHapy>KUBaTh pa3Inyune
M CXOJCTBO ITO3UIIHH;

BBIPAXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MINCHMEHHBIX TEKCTaX;



MyOIMYHO TPEICTABIATh PE3YNbTaThl BBIIOJHEHHOTO (U3UYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIe0BaHMs, IIPOEKTA);

MOHUMATh W UCIOJB30BaTh NMPEUMYIIECTBA KOMaHIHOW M MHAMBHUIYaJbHON pabOThI MPHU pELICHUH
KOHKpETHOU (hU3HUECKOi MpoOIEMBL;

MPUHUMATh II€JI COBMECTHOM JesTeNbHOCTH, OPraHW30BbIBaTh MEHCTBUS MO €€ JIOCTHIKEHUIO:
pacmpenensatb poiu, o0CYKIaTh MPOLECCHl U PE3yNIbTaThl COBMECTHOW pabOThHI, 00001IaTh MHEHHS
HECKOIBKUX JIFOICH;

BBITIONHSATh CBOIO YacTh Pa0OTHI, JOCTUTAs KaYECTBEHHOTO Pe3yjbTaTa MO CBOEMY HAMPABICHHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C IPYTUMHU WIEHAMU KOMaH/Ibl;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaga B OOIIMI MPOAYKT TO KPUTEPHSIM, CaMOCTOSTEIHHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUS.

PeryasitTuBHble yHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranu3anus:

BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CHTYalMAX, TPEOYIOIUX Ui peleHus (PU3nIecKux
3HAHUI;

OPHUCHTHPOBATHCA B PAaA3JIMYHBIX MNOAXOAAaX JMPUHATUA peH_IeHI/Iﬁ (I/IHI[I/IBI/I,Z[yaJIBHOC, IMPUHATHC
perieHus B TpyIIe, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOATCIIBHO COCTABJIATH aJITOPUTM PCUICHUA (I)HSPI‘IGCKOI\/'I 3ala4u WM IIJIaHa HUCCIIEAO0OBaHUA C
y4€TOM HMMEIOIINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpOBATh IpeajiaraeMble
BapHUaHThI PEIICHUI;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/VIEKT:

JaBaTh aJIeKBaTHYIO OLICHKY CUTYallUU U TpeJyiaraTh IJiaH e€ H3MEHEHNUS,

OOBSCHATh HPUYUHBI JOCTHKEHUS (HEAOCTH)KEHHS) DPE3YyJbTaTOB JESTENbHOCTH, OaBaTh OLIEHKY
MPpUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTUBBI B JACSITEILHOCTH (B TOM YHCIE B XOJ BHIIOJHEHUS (PU3NUECKOTO MCCIEIOBAHUS
WJIM MPOEKTA) Ha OCHOBE HOBBIX 00OCTOSITENILCTB, M3MEHUBILIUXCSI CUTYallUi, YCTAHOBJICHHBIX OLIUOOK,
BO3HUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJle CIOpa MM JAUCKYCCMHM Ha HAY4YHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

MpHU3HaBaTh CBOE MPaBO HA OWIMOKY MpPH pelIeHWH (U3NYECKUX 3a]ad WIM B YTBEPHKICHUSAX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 KJjacce NpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPaXkaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIUXCS YMEHUI:

UCITIOJIB30BATh MOHATHUS: (U3NYECKHE W XMMHUYECKHUE SIBICHUS, HAOIIO/ICHHUE, SKCIICPUMEHT, MOJIEIb,
TU1noTe3a, CIWMHUHIIbI (bI/ISI/I‘IeCKI/IX BCJIMYHH, aTOM, MOJICKYJIda, arpCraTHbIC COCTOSHHA BCHICCTBA
(TBEpmoe, JKHMIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBHKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPACKTOpHUsI, PaBHOACHCTBYIOIIas cuia, aedopmarus (yrnpyras, IIacTHYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;

pasnmuyath siBneHus (auddysus, TEIoBoe MBUKEHUWE YACTHIl BEUIECTBA, PABHOMEPHOE JBIDKEHHE,
HEPAaBHOMEPHOE [BW)KCHHE, WHEPLMs, B3aUMOJCHCTBUE TEJ, pPABHOBECUE TBEPABIX TEI C
SaerHHéHHOﬁ OCBhIO BpalllCHHUA, TIEpcaada AaBJICHUSA TBépI[BIMI/I TCJIaMH, XHUIAKOCTAMU M I'a3aMu,



aTMoc(epHOe IaBlieHHE, IUIABaHUE Tell, MPEBPAIICHUS MEXaHWYECKOH >HEpPruu) MO OMUCAHUIO UX
XapaKTepHBIX CBOIMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOLINX AaHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh IMPOSBICHUE M3YYCHHBIX (PM3NYECKHUX SIBICHUI B OKPY)KAIOIIEM MHpPE, B TOM YHCIIE
¢dbusnyeckre sBIEHUS B TMPUPOJE: MPUMEPHl IBUKEHHUS C PA3JIUYHBIMU CKOPOCTSMHU B JKUBOM U
HEXHUBOW NMPUPOJE, ACUCTBUE CUJIbI TPEHUS B MPUPOJAE U TEXHUKE, BIUSIHUE aTMOC(PEPHOTO JaBICHUS
HAa JKUBOU OopraHusM, IJIaBaHUC pBIG, pbliaru B TCJIC YCIIOBCKA, IMIPU 3TOM ICPCBOJAUTHL MMPAKTUYICCKYIO
3ajauy B yueOHYIO, BBICTISTH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NUECKUX SIBIICHHIA;
OIMUCBbIBATh H3YYCHHLIC CBOIiCTBa Tel U q)HBquCKI/IC SABJICHHA, HUCIIOJIB3Ys (bI/ISI/I‘-IGCKI/IC BCIIMYHNHBI
(mMacca, 00bEM, TUNIOTHOCTH BEILIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEHsS CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC Teja, CHla TpeHUs, JaBieHue (TBEPAOro Teja, >KUJIKOCTH, ra3a), BhITAIKHUBAOIIAs
CWJIa, MeXaHu4yeckas paboTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHJIbl, KO3((UIHUEHT MOJIe3HOTO
,Z[GI>'ICTBI/I$I MCXAaHU3MOB, KHMHCTHYCCKAsA H IIOTCHIHUAJIbHAaA 3Hepm${), npu OIMCAHUK TIPaBUIIbBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT UCIOJIB3YEMbIX BEJIIMYMH, MX 0003HAYECHUS U €IUHMIBI (PU3HMUECKUX
BEJIMYMH, HAaXOIUTh (OpPMyNbl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C APYTUMHU
BEJIMYUHAMU, CTPOUTH IPaUKU U3y4E€HHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tej, (PM3MUECKUE SIBJICHUS U IMPOLECCHI, UCMOIb3Ys MpaBUiia CIOKEHUS
cun (BIONH OMHOW MpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, paBUIO PaBHOBECHUS
peruara (0JI0Ka), «30JI0TOE TPABHIIO» MEXaHWKH, 3aKOH COXPAHCHHs] MEXaHWYECKOW SHEpruu, MpH
3TOM J]aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aITUCHIBATH €r0 MAaTEMATHYECKOE BHIPAKECHUE;
OGBHCH}ITB (1)I/I3I/I‘-IGCKI/IG SABJICHUS, IPOLCCCHI U CBOMCTBA TCJI, B TOM 4YHCJIEC U B KOHTCKCTC CI/ITyaI_[I/Iﬁ
MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATL IIPUYUHHO--CICACTBEHHBIE CBSI3H, CTPOUTH
00BsCHEHHE U3 1—2 JOTUYECKUX IIaroB ¢ ONMOpOi Ha 1—2 M3y4eHHBIX CBOMCTBA (U3UYECKUX SBICHUH,
(bu3NYeCKrX 3aKOHa U 3aKOHOMEPHOCTH;

pemate pacy€THble 3anayd B 1—-2 JeicTBHs, UCHONB3YS 3aKOHBI M (OPMYIbBI, CBSI3bIBAIOIINE
(bI/ISI/I‘IeCKI/Ie BCJIMYHHBI: HAa OCHOBC aHalIM3a YCIOBHA 3aJladyd 3allUCbIBATh KPATKOC YCIIOBUC,
MOJICTABIATh (PU3MUECKUE BEIMYUHBI B (POPMYNBI UM NMPOBOAUTH PACUETHI, HAXOJUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE ISl PELICHUS 3a]a4, OLEHUBATh PEATMCTUYHOCTh MOJY4YEHHOU (U3NUYECKOM
BEJIMYMHBI;

pacrno3HaBaTh Ipo0JIeMbl, KOTOPbIE MOKHO PEIIUTh IMPU MOMOIIN (PU3NYECKUX METOOB, B OMHCAHUU
MCCIIETOBAHUS BBIIETATH MIPOBEPSEMOE MPENoaoKeHue (TUIoTe3y), pa3iiniaTh U HHTEPIPETUPOBATh
HOJIy‘-IGHHBIfI PE3yibTaT, HAXOAUTH OH_II/I6KI/I B XO/I€ OIIbITa, ACJIATh BBIBOJBLI 110 €0 pC3yJibTaTaM,
MPOBOANUTH OMNBITHI MO HAOMIOAEHUIO (U3UYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tell:
dbopMynupoBaTh TpPOBEpSEMBbIE TMPEAINONIOKEHUsI, COOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO
000pyZI0BaHUs, 3aMUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIITOJIHATD NPAMBIC U3MCPCHUA PACCTOSAHNA, BpCMCHU, MACCHI TCJIA, OG’béMa, CHJIbI U TCMIICPATYPHLI C
MCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM
3aTaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

MIPOBOAUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OHON (PU3NUECKON BEJIMUUHBI OT APYTOi ¢ UCIONIb30BAaHHEM
MPSIMBIX U3MEPEHHUI (3aBUCUMOCTU MYTH PAaBHOMEPHO IBHXKYILIETOCS Tela OT BPEMEHH ABMXKEHUS
Tena, CHJIBI TPEHHUS CKONBXKEHHS OT Beca Tella, KadecTBa OOpabOTKH TOBEPXHOCTEH Teln W
HC3aBUCUMOCTH CUJIbI TPCHHUA OT IUIOMAANW COIMPUKOCHOBCHUA TCJI, CHJIbI YIIPYIOCTHU OT YIJIMHCHUA
MPYXUHBI, BBITAJIKUBAIOLIEH CUITBI OT 00BEMA MOrpyKEHHOM YaCTH TeNa U OT MIOTHOCTHU >KUIKOCTH,
e€ HEe3aBHUCHUMOCTH OT IUIOTHOCTU Tejla, OT IJIYyOMHBI, Ha KOTOPYIO MOTPYXKEHO Tello, YCIOBUN
IUTaBaHUS TeJl, YCIOBUI paBHOBECHs pbluara M OJIOKOB), y4aCTBOBaTh B IUIAHUPOBAHUM Y4E€OHOTO
UCCIIEIOBAaHMsI, cOOMpAaTh YCTAaHOBKY M BBINOJHATH H3MEPEHUs, CIEAys MpPEUIOKEHHOMY IUIaHy,
(buKcUpoBaTh Pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIMYUH B BUJAE MPEIAJIOKEHHBIX
Tabnui u rpaduKoB, AeTaTh BHIBOABI IO pe3yJbTaTaM HCCIEI0BaHNUS;



MPOBOANTH KOCBEHHBbIE H3MEpEHHUs (U3MUECKUX BEIMUYMH (TUIOTHOCTh BEUIECTBA JKUIKOCTH H
TBEPAOTO Tela, CHUJIa TPEHUS CKOJIBKEHUS, TABJICHHE BO3/yXa, BRITATKUBAIONIAS CHIIA, EHCTBYIOIIAS
Ha TOTPYXEHHOE B >KUIKOCTb Teno, KO3()(UIMEHT MOoJe3HOro AECHCTBHS MPOCTBHIX MEXaHHU3MOB),
clenysl MpeyIoKEHHOW MHCTPYKIMU: MPU BBIOJIHEHUU U3MEPEHUN COOMpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIISTH 3HAUEHUE UICKOMOW BEIHUNHBI,

coOJro1aTh MpaBUiia TEXHUKKA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
YKa3blBaTh TPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECH, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIIUEcs COCYIbl, OapoMeTp, pblyar, MOJBUKHBIA W HEMOJBHXKHBIA OJIOK,
HAKJIOHHAS [JIOCKOCTh;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS H3y4YEHHBIX MPUOOPOB U TEXHUUECKUX YCTPONCTB C ONOPOii Ha
UX omucaHus (B TOM 4YHUCIE: TOJMIIMITHUKH, YCTPOWCTBO BOJOMPOBOJA, THUAPABIUYECKHI Ipecc,
MaHOMETp, BBICOTOMED, OPIIHEBOW HACOC, apEOMETP), UCIOJb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN ¥ HEOOXOAUMBbIe (PU3NYeCcKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTL TMPUMEPH (HAXOMUTh HHQPOPMAIMIO O TpUMEpax) MPAKTUYECKOTO HCIIOIb30BAHHUS
(U3UYECKUX 3HAHWN B TOBCEIHEBHOW KU3HM I OOecredeHHus 0€30MacHOCTH MPU OOpaIIeHUH C
npubopaMu W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JIOpPOBbS U COONIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpere;

OCYIIECTBIATH OTOOp HMCTOYHMKOB HH(popManuu B IHTepHEeTe B COOTBETCTBUM C 3aJaHHBIM
MTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIONINXCS 3HAHWUN M MyTEM CpaBHEHUS PA3IMYHBIX UCTOYHHUKOB
BBIICTISITH MH(GOPMAITUIO, KOTOPAsl SIBJISIETCS TPOTUBOPEUMBOM UIT MOXKET OBITh HEJOCTOBEPHOIA;
MCIOJIb30BaTh NIPU BBHITIOTHCHUH YUEOHBIX 3a/IaHUN HAYYHO--TIOMYISIPHYIO TUTEPATypy (PU3UUIecKoro
CONlep’KaHusl, CIPAaBOYHbIE MaTepHalbl, pecypchl cetu VHTepHeT, BiageTh MpuéMamMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIK U3 OJHON 3HaKOBOI CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIC KpAaTKUE MHUCHMEHHbBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHUKOB
nHpopManuu (HU3UIECKOTO CONEpPKaHUs, B TOM YHCJIE IMMYOJMYHO JeNaTh KpPaTKHE COOOIIECHHS O
pe3ynbTaTax MPOeKTOB WM Y4eOHBIX UCCIICOBAHHMI, IPU ATOM I'PAMOTHO MCIOJIb30BaTh U3YUEHHBIH
MOHATUIHBIN anmapat Kypca (U3HMKH, COIPOBOXKIATH BHICTYIIJICHUE TPE3CHTAINEH;

IPU BBIMOJIHEHUN YYEOHBIX TPOEKTOB M HCCICJOBAHMI PACHPENENATh OO0SI3aHHOCTH B TPYIIE B
COOTBETCTBUM C TOCTABICHHBIMHU 33aJla4aMHU, CICIUThH 32 BBIIOJHEHUEM IUIaHA JIEHCTBU, aIeKBATHO
OLICHUBAaTh COOCTBEHHBIN BKJAJ B JEATEIbHOCTh TIpPYMIMbl, BbICTpaUBaTh KOMMYHHUKATHUBHOE
B3aMMO/ICIICTBUE, YUUTHIBASI MHEHHE OKPYKAIOLIUX.

K kxonmy oOyueHuss B 8 kJiacce IMpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH y O0YJAIOIUXCA YMEHUM:

WCIOJIb30BaTh TIOHATHS: Macca U pPa3Mepbl MOJIEKYJ, TEIJIOBOE JIBH)KEHHUE aTOMOB U MOJEKYII,
arperaTtHbie COCTOSIHHSI BEIECTBA, KPUCTAIMYECKHE U aMop(HbIE Tena, HACHIIICHHBIH U
HEHACBILIICHHBIN Map, BIaKHOCTh BO3AyXa, TEMIIepaTypa, BHYTPEHHsISI SHEPTHs, TEIJIOBOU JABUTaTelNb,
AJIIEMEHTApHBIN AJEKTPUYECKUN 3apsl, OJJIEKTPUYECKOE II0Jie, MPOBOJHUKUA U JUAJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pasnuyath sBIEHUS (TEIJIOBOE pACIIMPEHHE W C)KaThe, Terulonepeayda, TEeIJIOBOE PaBHOBECHE,
CMauvBaHWEe, KaNWJUIAPHBIC SIBIICHUS, WCIApeHUE, KOHJIEHCAIUs, IUIABJICHHE, KPUCTAILTU3AIUs
(oTBepaeBaHKE), KHUIIGHHWE, Terulonepeaada  (TEIUIONPOBOJHOCTh, KOHBEKIUSA, H3JIy4eHHUE),
ANIEKTpU3aLUs TeJ, B3aUMOJICHCTBUE 3apSAA0B, JEHCTBHS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/ICHICTBIE MAarHUTOB, JEHCTBUE MArHUTHOTO IOJIsI HA MIPOBOJHUK C TOKOM, JIEKTPOMArHUTHAs
WHIYKIHS) TI0 OMUCAHWIO WX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX
JTaHHOE (PU3HUYECKOE SIBICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3UYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B TOM YHCIE
¢du3nueckre ABIEHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHUE W KaNWUISPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJLIBl B Tipupojie, uznydenue CouiHla, 3amep3aHue BOJAOEMOB, MOpCKHe Opu3bl, 00pa3oBaHUE



pOCBI, TyMaHa, HHEs, CHEra, JJEKTpUYECKHEe SBICHHS B arMocdepe, 3JIEKTPUYECTBO IKUBBIX
OpPraHU3MOB, MarHUTHOE T0JIe 3eMIIH, JIpeiid MoIoCoB, POIb MATHUTHOTO TOJIS IS )KU3HU Ha 3eMiie,
MOJIAPHOE CHUSHME, MPU OJTOM MEPEBOJUTh MPAKTHUECKYIO 3aladyy B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UICCKUX SIBJICHUM;

ONKCHIBATh M3YYEHHBIE CBOMICTBAa TeNl U (PU3NYECKUE SIBICHUS, UCHOIb3Ys (PU3MUECKUE BEIUYMHBI
(TemnepaTypa, BHYTPEHHSS DHEPIus, KOJMUYECTBO TEIUIOTHI, YAETbHAas TEIUIOEMKOCTh BEIIECTBA,
yIenbHas TEIIOTa IUIaBJICHMA, yJelbHas TeryoTa mapooOpa3oBaHus, yAelnbHas TEIUIOTa CrOpaHUs
TOIUIMBA, KOA((UIMEHT TOJE3HOTO MACWCTBUS TEIJIOBOM MAIIMHBI, OTHOCHTEIbHAs BJIAXKHOCTD
BO3[lyXa, OJJEKTPUYECKUH 3apsii, CHJIa TOKa, OJJIEKTPUUYECKOE HaIpsDKEHHUEe, COMpPOTUBIICHHE
MIPOBOJIHUKA, Y/IEIbHOE CONPOTUBIICHNUE BEIECTBA, pad0Ta U MOLIHOCTH 3JEKTPUUECKOTO TOKA), TPU
ONMCAaHUU TPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCIIOJB3YEMbIX BEJIMYMH, O00O3HAYECHUS U
€IUHULIBI (PU3UYECKUX BEJIWYUH, HAXOOUTh (OPMYIbI, CBS3bIBAIONIME JaHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHE SIBIICHUS U MPOLECCHI, UCIIOIb3YsI OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO--KHHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA, MPHUHIMII CYNEPIO3UIMM MoJyel (Ha
KayeCTBEHHOM YpOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma s y4JacTKa Lenu, 3aKoH Jxoyns—
JleHma, 3aKOH COXpaHEHHUs SHEPTUH, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aMMChIBaTh €r0 MATEMAaTHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3MYECKHE MPOLECChl U CBOMCTBA Tel, B TOM YHCIE€ M B KOHTEKCTE CHUTyallul
MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh MPUYNHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
00bsiICHeHUE U3 1—2 JIOTMYECKUX IIAroB ¢ OMOPOi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3HUECKUX SBICHUH,
($U3MIECKHUX 3aKOHOB MITH 3aKOHOMEPHOCTEHH;

pemiath pacy€THbIe 3amaud B 2—-3 JCUCTBUS, HCIONB3YS 3aKOHBI M (OPMYJbI, CBS3BIBAIOIINE
¢u3nyeckue BEJIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBMSA 3aJaud 3alHCHIBATh KPATKOE YCIIOBHE,
BBISIBJISITh HEJIOCTATOK JAHHBIX JUISI PEIICHUs 3aJ1auM, BEIOUpATh 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBbIE
U1 €€ pelieHusl, IPOBOJUTh Pacu€Thl U CPAaBHUBATH MOIYYEHHOE 3HaUCHHE (PU3NYECKON BEJIMYUHBI C
W3BECTHBIMU JIaHHBIMH;

pacrno3HaBaTh NpoOJIEeMbl, KOTOPbIE MOXKHO PEIINUTh MPH MOMOIIU (PU3HUECKUX METOJOB, HCIONb3YS
ONMCaHWE WCCIIEOBAHUS, BBIJICIATH IPOBEPSIEMOE TPEANOJIOKEHUE, OIEHUBATH IPABHIBHOCTh
MOpsAJIKA MTPOBEICHUS HCCIEA0BaHNUs, AeTIaTh BbIBOIBL;

NPOBOJUTH OIBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUNH WM (U3UYECKHX CBOWMCTB Tel
(KanwUIsipHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS BO3QyXa OT ero o0b&Ma, TeMIeparypbl, CKOPOCTU
mpolecca OCTBIBAaHUSI M HArpeBaHMsl NpPHU M3IyYEHMHM OT LBETa M3JIydarollel (MOrjouaronieil)
MIOBEPXHOCTH, CKOPOCTh MCIIAPEHUSI BOJBI OT TEMIEpPaTypbl KUAKOCTH M IJIOUIATU €€ MOBEPXHOCTH,
AJIEKTPHU3AlMS Tel M B3aMMOJACUCTBUE JJIEKTPHUECKUX 3apsioB, B3aMMOJCHCTBHE IMOCTOSHHBIX
MarHMTOB, BU3yaJU3allis MarHUTHBIX MOJI€H MOCTOSIHHBIX MAarHUTOB, EHCTBUS MarHUTHOTO MOJIS Ha
MIPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JEKTPOABUIATENS MOCTOSHHOIO TOKA):
(dbopMynIHpOBaTh IMpOBEpsiEMbIE MPEANOJIOKEHUS,, COOMpaTh YCTAHOBKY U3 IPEAJIOKEHHOTO
000pyI0BaHUSs, OIMCHIBATH XOJ] ONbITA U (POPMYITHPOBATH BBIBOIBI;

BBITOJIHATE TIPSMBIE M3MEPEHHs] TeMIepaTypbl, OTHOCHTEIbHON BIIQXKHOCTH BO3/1YyXa, CHUJIBI TOKA,
HANpsDKeHHUs C HUCIOJb30BAHMEM AaHAJOTOBBIX MPHOOPOB W JATUYUKOB (PU3HUECKUX BEIWYHH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTH;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BEIMYMHBI OT APYTOM C HCIOIB30BaHHEM
NOpSIMBIX HM3MEPEHUH (3aBUCHMOCTH CONPOTUBJICHHS] TPOBOJHUKA OT €ro JJIMHBI, [JIOLAAH
MOTIEPEYHOI0 CEUYEHHUs W YJENbHOIO CONPOTHUBIIEHUS BEIIECTBAa MPOBOJHHUKA, CHJIBI TOKA, HAYILETO
Yyepe3 MPOBOAHMK, OT HANpsOHKCHUsS Ha MPOBOJHUKE, MCCIEIOBAHUE IIOCIEAOBATEIFHOTO |
NapajyieIbHOT0 COSAMHEHUH MPOBOJHUKOB): IUIAHUPOBATh HCCIENOBaHUE, COOMpPATh YCTAHOBKY WU



BBITOJIHATE M3MEPEHHs, CIeAys NPEeAIOKECHHOMY IUIaHy, (PUKCHpPOBATH pE3yJbTAaThl MOITY4YEHHON
3aBUCHUMOCTHU B BUJIC TaG.HI/ILI n Fpaq)I/IKOB, ACJIaTh BBIBOJELI IO PE3YyJIbTaTaM UCCICAOBAHUA;
MNpOBOAUTL KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘-I€CKI/IX BCIIMYNH (yI[G.HBHaH TEMJIOEMKOCTD BCIICCTBA,
COIPOTUBIIEHUE NMPOBOJHUKA, pab0Ta U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUS,
co0upaTh 3KCHEPUMEHTANbHYIO YCTAaHOBKY, CIIEAysS NPEIIOXKEHHOW HHCTPYKIIMH, U BBIYHCISATH
3HAa4YCHUC BCIINYHNHBI,

coOJro1aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS H3yYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPONCTB C ONOPOii Ha
UX OMUCaHMs (B TOM YHUCIE: CUCTEMa OTOIUICHUS IOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIIepMeTp,
BOJIETMETp, CUETUMK 3JICKTPUUYECKON ZHEPruu, 3JIEKTPOOCBETHTEIbHBIE MPUOOPHI, HarpeBaTelbHbIC
ANEKTPONPUOOPHI (MIPUMEPHI), FITCKTPUUECKUE MPEIOXPAHUTENN, FIEKTPOMATHUT, JICKTPOIBUTATEIb
MOCTOSIHHOTO TOKAa), HCMOJb3ysl 3HAaHUSA O CBOWCTBAaX (U3NYECKUX SIBICHUH U HEoOXOIuMbIe
¢u3nyecKkre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONHCTBA M HM3MEPHUTENbHBIE MPUOOPHI MO CXeMaM H
CXEMaTUYHBIM PHCYHKaM (KUAKOCTHBIH TEPMOMETpP, TEPMOC, NCHUXPOMETP, TMIPOMETp, JBUTraTeib
BHYTPEHHETO CrOpaHHs, JJIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI JIIEKTPUYECKUX Iereld ¢
MOCJIEZIOBATEIbHBIM U MApPAIJICIbHBIM COSAMHEHHEM AJIEMEHTOB, pa3jinyas ycIOBHbIE 0003HAUECHHUS
AJIEMEHTOB 2JIEKTPUYECKUX LEMeil;

MPUBOJUTL TMPUMEPHl (HAXOIUTh HMHQOpPMAIMIO O TNpUMepax) MNPaKTUYECKOTO HCIOIb30BAHUS
(U3UYECKUX 3HAHWN B TIOBCETHEBHOM KW3HM I OOecredeHus 0€30MacHOCTH MPpU OOpaIIeHuH C
npubopaMM ¥ TEXHUYECKHMMH YCTPOHCTBaMH, COXPAHEHHUS 3H0pPOBbS M COONIONEHUS HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

OCYHICCTBIIATH IMOUCK I/IHq)OpMaL[I/II/I (bHSI/I‘IeCKOI‘O COACPIKaHUA B I/IHTepHeTe, Ha OCHOBC UMCIOIIUXCS
3HAaHUU " HyTeM CpaBHCHHA OOIIOJHUTCIBHBIX HCTOYHHUKOB BBIACIIATDH I/IHq)OpMaLII/IIO, KOTOpasn
SIBJIIETCS. IPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOIA;

MCIOJIb30BATh MPH BHITIOJIHEHUHN YUYEOHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO JUTEPaTypy (PU3NYECKOTO
CONIep’KaHusl, CIPAaBOYHbIE MaTepHalibl, pecypchl cetu VHTepHeT, BiageTh MpuéMamMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAaKOBOI CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIC W KPAaTKHWE YCTHBIE COOOIICHUs, 00001as WHPOPMAIHMIO U3
HECKOJbKHUX HNCTOYHHUKOB q)HBHHGCKOFO COACpIKaHUA, B TOM YHUCIIC HYG.HI/I‘-IHO NpeaACTaBJIATH
PE3YIbTAaThI HpOGKTHOﬁ NN HCCHGI[OB&TGHBCKOﬁ ACATCIIBHOCTH, IPU 3TOM I'paMOTHO HCIIOJIb30BATh
M3Yy4YEHHBIN TOHATUIHBINA armapat Kypca (U3HKH, COMMPOBOKIATh BRICTYIUICHUE TIPE3ECHTAIINCH;

IpPU BBINOJHEHUH Y4YeOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKUX TPOLECCOB pacIpenesiaTh
00513aHHOCTH B TPYINIE B COOTBETCTBUHM C IOCTaBJICHHBIMHU 33JadyaMH, CJIEIUTh 32 BBINOJHEHUEM
IJ1aHa JeMCTBUM U KOPPEKTUPOBAThH €ro, aJIeKBaTHO OLICHWBATH COOCTBEHHBIN BKJIAJ B JESATEIbHOCTD
IPYIIIBI, BBICTPAaUBAaTh KOMMYHMKAaTUBHOE B3aUMOJCUCTBUE, MPOSBIAd TOTOBHOCTH pa3peliarb
KOH(QJIUKTBI.

K koHmy oOyueHuss B 9 KJiacce MpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUMN:

UCIIOJIb30BaTh MOHATHSA: CUCTeMa OTcuéTa, MarepuajbHas TOYKa, TPACKTOpPHUSA, OTHOCHTEIHHOCTH
MEXaHMYECKOTO NBMIKeHUs, aedopManus (ynpyras, Iiactudeckas), TpeHUe, LIEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh U MEPErpy3KH, LHEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TENo, LEHTP TKECTH
TBEPIIOTO TeNla, paBHOBECHE, MEXaHUYECKUE KoJeOaHUs U BOJHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJTM30PYKOCTh U JATbHO30PKOCTbD,
CHEKTPbl MCIIyCKaHUs M TMOIJoleHus, ainb(a-, O0era- M ramMma-U3JIydeHUs, H30TOIbI, sAepHas
SHEPIreTHKA;

pasnuyath siBiIeHUs (paBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUHEIHOE IBUYKEHUE, PABHOYCKOPEHHOE
NpSMOJIMHEIHOE JIBWXKEHHME, CBOOOJHOE MaJCHUE TeJ, PaBHOMEPHOE JBHKEHHE MO OKPY)KHOCTH,



B3aMMOJICHCTBHE TeEJI, pPEAKTUBHOE JBIDKEHHE, KojeOaTeabHOE JBIKCHHE (3aTyXalollue u
BBIHY)KJICHHbIE KOJIcOaHUs), PE30HAHC, BOJHOBOE JBWKCHHE, OTPAKEHHE 3BYyKa, NPSMOJIMHEHHOE
pacnpocTpaHeHHe, OTPaXXEHHE M MPEJIOMIIEHHE CBETa, IOJHOE BHYTPEHHEE OTpaK€HHE CBETa,
pasnoxxeHue Oeloro cBeTa B CHEKTP U CIOKEHHE CIHEKTPalbHBIX IIBETOB, IUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJOaKTUBHOCTb, BOSHUKHOBEHUE JINHENYATOrO CIEKTPA M3IIy4EHUs) 10 ONUCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PM3UYECKUX SBICHHNA B OKpYXaloIlleM MHpe (B TOM YHUCIIE
¢bu3nyeckue SBJIECHUS B IPUPOJE: MPWINBBI M OTIMUBBI, JBUXKEHUE IIaHeT COJHEYHOW CHCTEMBI,
PEAKTUBHOE JBHM)KEHHE JKUBBIX OpPraHM3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPACEHHE,
celficMU4ecKHue BOJHBI, IIyHAMH, 3XO, IIBETA TEJ, ONTHYECKHE SIBJICHUSA B MPUPOAE, OMOIIOTHYECKOe
NeWCTBUE BHUIUMOIO, YIbTPa(UOIETOBOTO W  PEHTTEHOBCKOTO  W3IMyYCHHUH, €CTECTBEHHBIN
paiMOaKTUBHBIM (DOH, KOCMHYECKHE JIyud, paAMOaKTUBHOE H3JIy4YE€HUE INPUPOAHBIX MHHEPAJIOB,
JecTBUE paAMOaKTUBHBIX U3JTy4YEeHUH HA OPraHU3M 4€JI0BEKa), PH 3TOM NEPEBOAUTH IPAKTUYECKYIO
3ajauy B yueOHYIO, BBICTISTH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKH) (PU3NUECKUX SIBIICHHIA;
OIUCHIBATh M3YyYEHHbIC CBOWCTBA TN M (PU3MYECKHE SBICHHS, MCIOIb3Ysd (U3NUYECKHUE BEITUUMHBI
(cpenHsisi 1 MTHOBEHHAsl CKOPOCTb Te€Jla IPU HEPABHOMEPHOM JBM)KEHUHU, YCKOPEHHE, IIEPEMEIICHHUE,
NyTh, YIJOBas CKOPOCThb, CHJIa TPEHMs, CHJIAa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJIeHusl, BeC Teja, MMIIYJbC TeJa, HUMIYJIbC CHJIbl, MeXaHudeckas padoTa M MOIIHOCTS,
NOTEHIMAJIbHAsl SHEprus Telsa, MOAHATOrO HaJ IMOBEPXHOCTBIO 3E€MIIM, INOTEHLMANbHAs SHEPrus
CXKaTOW TPYKUHBI, KMHETHYECKasl SHEprus, IOJIHAS MEXaHW4ecKas JHEprus, Mepuoj M 4YacToTa
Kose0aHWl, JUIMHA BOJIHBI, T'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, II0Ka3aTellb
IPEJIOMIIEHUSI CPEbl), MPU ONUCAHUU IMPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOJb3YEMbIX
BEIMYMH, OOO3HAYCHMs] M €IUHMLBI (PU3MYECKMX BEJIMYMH, HAaXOAUTh (OPMYIbI, CBA3BIBAIOIINE
JaHHYI0O (U3WYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TpauKH H3yYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (hU3MUYECKHE SIBJICHUS U IMPOLIECCHI, UCIOJIb3Ys 3aKOH COXpaHEHUs
SHEPI'UH, 3aKOH BCEMUPHOTO TATOTCHHUS, MPUHLUI CYMEPIO3UIUN CHJI, TPUHLIUI OTHOCUTEIbHOCTH
INanunes, 3akoHbl HbroTOHA, 3aKOH COXpAaHEHHs HMMITYJbCa, 3aKOHbI OTPaXXEHUS U MPEIOMIICHUS
CBETa, 3aKOHbI COXPAHEHUS 3apsAJ0BOI0O M MAacCOBOIO YMCEN HPU SACPHBIX PEAKIMAX, MPU ITOM
JlaBaTh CIIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BhIPaKEHUE,
OOBSICHATh (PU3MUECKUE NPOIECChl M CBOWCTBA TN, B TOM YHUCIE€ U B KOHTEKCTE€ CHUTyalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh NPUYMHHO--CIICACTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHUE U3 2—3 JIOTUYECKUX [IAroB C OMOPOi Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3HUECKUX SBICHUH,
(GU3NYECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3ajaud (OMHUpAIOIIMEcs] Ha CHCTeMY M3 2—3 ypaBHEHHUH), MCIOJb3Ysl 3aKOHbBI U
(bopMyIbl, CBS3BIBAIOLINE (PU3NUECKUE BEJIWYMHBL: HA OCHOBE aHAJIM3a YCIOBUS 3ajjaudl 3alUChIBATh
KpaTKO€ YCJOBHE, BBIABIATH HENOCTAIOUIME WIM M30BITOUYHBIE NaHHbIE, BBIOMPATh 3aKOHBI WU
dbopMynbl, HEOOXOAWMBIE JUISI DELICHHs, IMPOBOAUTH pacy€Thl W OLCHMBATH PEATUCTHUYHOCTD
MOJTyYEHHOTO 3HaYCHHsI (PU3NYECKON BEIIMUMHBI,

pacro3HaBaTh MpPoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3UUECKUX METOJO0B, UCTIONb3Ys
ONMCaHWE MCCIIEOBAaHUsS, BBIICNATh IPOBEPSIEMOE IMPEANOJIOKEHUE, OLEHUBATH IPABHIBHOCTh
HopsiKa NMPOBEJCHUS UCCIIEAOBAaHMS, N€JIaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YyIbTAaThl HAOIIOJCHUN
U OIIBITOB;

MIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3NUYECKUX SBICHUN WM (PU3NUECKUX CBOMCTB Tel (M3ydeHUe
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHHUs SHEPrHM, 3aBUCHUMOCTb Ilepuoja KojeOaHul
NPY>KHHHOTO MAasiTHUKAa OT MAacChl TPy3a M KECTKOCTH NMPYKUHBI M HE3aBUCHUMOCTH OT aMIUTUTYIbI
MaJIbIX KojieOaHW, MPSIMOJIMHENHOE PaclpOCTpaHEHHUE CBETA, pa3IoKeHHE OeIoro CBETa B CHEKT,
U3y4€HHE CBOICTB H300pakeHUS B IUIOCKOM 3€pKajle M CBOICTB M300pakeHUs NpeaMera B



cobuparorieit 1MH3e, HaOII0IeHUE CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3IYYEHHS): CAMOCTOSATEIBHO
coOupaTh YCTAaHOBKY M3 H30BITOUHOro Habopa 0OOpYIOBaHHMS, ONHUCHIBATH XOJ OIBITa H €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOBI;

NPOBOJUTh MNPU HEOOXOJUMOCTH CEpHUI0 MPSAMBIX H3MEPEHHUH, OIpenenss cpenHee 3HaYCHHE
U3MeEpsieMOr BEIMUMHBI ((POKYCHOE PACCTOSTHUE COOMPAIOIIEH JTMH3BI), 000CHOBBIBAThH BHIOODP criocoba
M3MepeHus (U3MEPHUTEIHHOTO PUOOopa);

IIPOBOJIUTh MCCIEJOBAHUE 3aBUCHUMOCTEH (DU3MUYECKMX BEIMYMH C HCHOJIB30BAHUEM IPAMBIX
U3MEpeHUi (3aBUCUMOCTh IYTH OT BPEMEHH NpU PaBHOYCKOPEHHOM JBIKEHHM Oe€3 HayalbHOU
CKOpOCTH, Nepuojia KojeOaHHi MaTeMaTHUeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YTJia
OTpPaKEHMsI CBeTa OT yrjia MNaJeHUs U yrja MpeJoOMIICHHMs OT YyIyla NaJeHus): IUIAHUPOBaTh
UCCIIEIOBAaHUE, CaMOCTOSTENbHO COOMpPATh YCTAHOBKY, (PMKCHPOBATh pE3YJIbTaThl IOJy4YCHHON
3aBUCUMOCTH (PU3MUYECKUX BEIWYHMH B BHUJE TAaOJIUIl M TpadHUKOB, AETaTh BHIBOABI 10 pe3yibTaTaM
UCCIIE/IOBaHMS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHHUsI (PU3NUECKUX BEIMUYUH (CPEAHSS CKOPOCTh M YCKOPEHHUE Tela Mpu
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOAHOTO MaeHHsI, KECTKOCTh NPYKUHBI, KO3 DUITUEHT
TPEHUsI CKOJBXKEHHs, MeXaHuueckas paboTa M MOIIHOCTb, 4YacTOTa M TEpHOJ] KoyeOaHuH
MaTeMaTHYeCKOr0 Y HIPYKUHHOIO MAasTHUKOB, ONTHYECKas cuiaa coOuparoumed  JMH3BI,
palMOaKTUBHBIM (DOH): IUIAHUPOBATH H3MEPEHHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATE M3MEPEHUs, CIeays MPeUI0KEHHOW WHCTPYKIMH, BBIYUCIATH 3HAUEHUE BEITUYMHBI U
aHAJIM3UPOBATh MOJYYCHHBIE PE3YJIbTATHI C YIETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHUI;

co0JroIaTh MpaBuiia TEXHUKU OE30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;
pa3nuyaTh OCHOBHBIC ITPU3HAKH M3YUYEHHBIX (PU3NUECKUX MOJENCH: MaTepuaibHas TOUKa, abCOMOTHO
TBEPJIOE TEJO, TOYEUHBIH MCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAs1 MOZIEJIb aTOMHOT0 s171pa;

XapaKTepu30BaTh MPUHLUIIBI AEHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOMCTB € ONOPOM Ha
UX OMHUCaHUsS (B TOM 4YMCIIE: CHUAOMETP, JATYMKHU IMOJIO0KEHUS, PACCTOSIHUS U YCKOPEHUs, pakeTa,
9XO0JIOT, OYKH, MEPHUCKON, (poToammapar, ONTHYECKHUE CBETOBOJBI, CIIEKTPOCKOIN, JO3MMETp, Kamepa
BunbcoHna), ucmonb3yst 3HaHHS O CBOMCTBaX (PM3MYECKUX SBICHUA M HEOOXOAMMBIE (U3NYECKHE
3aKOHOMEPHOCTH;

UCTOJb30BaTh CXEMbl M  CXEMaTHYHBIE PHCYHKH HW3YUYEHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENNBHBIX NMPUOOPOB M TEXHOJOIMUECKUX IPOLIECCOB NMPHU PELICHUU Y4eOHO--IIPAKTUYECKHX
3aJa4, ONTHYECKUE CXEMBI JUIsl TIOCTPOEHUS U300pakeHUH B IIJIOCKOM 3€pKajie U coOMparolel JIMH3E;
IPUBOAUTH MpPHUMEPHl (HAXOAUTH MHMOPMAIMIO O MPHUMEPax) MPAKTUYECKOIO HCIOJIb30BAHUS
(bu3MUeCKUX 3HAHWUN B MOBCEIHEBHOW >KM3HM IS oOecriedeHus 0e30MacHOCTH MpU oOpalieHuu ¢
npubopaMu ¥ TEXHUYECKHMMH YCTPOHCTBaMH, COXPAHEHHUS 370pPOBbS M COONIONEHUS HOPM
9KOJIOTUYECKOT0 ITOBE/IEHUS B OKPYXKAIOLIEH cpelie;

OCYLIECTBIATh TMOMCK HH(poOpMau (U3NIECKOTO conaepkaHuss B MHTepHeTe, caMOCTOSTEIbHO
(bopMynupys TOUCKOBBIM 3alpoc, HAXOAWUTh IYTH ONPEAETICHHUsS JOCTOBEPHOCTH IOJIy4YECHHOMN
uH(pOpMaLUY HAa OCHOBE UMEIOLINXCS 3HAHUN U IOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BATh MPH BHINOIHEHUHN YYEOHBIX 3aJaHUN HAay4HO--TIOMYJISIPHYIO JUTEPATypy (PU3NUECKOrO
COZIEp’KaHUs, CIPAaBOYHbIE MaTepuaibl, pecypchl ceth VIHTepHeT, BiaxeTb NpUEMaMU
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OPMALIMU U3 HECKOJIBKUX
UCTOYHHUKOB (PU3UYECKOTO COACpXaHUA, MYyOJMYHO NPEJCTABIATh pPE3YJNbTaThl MPOECKTHON WIH
HCCIIEA0BATENIBCKON JEATENbHOCTH, IIPU 3TOM T'PAaMOTHO HCIOJIB30BaTh HU3YyYEHHBINH ITOHATHWHBIN
amnmapar HM3y4aeMoro pasjena (U3MKH U CONPOBOXKIATh BBICTYIUIEHHE IpE3CHTaLUed C yd4éTom
0COOEHHOCTEN ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE NJJAHUPOBAHUE 7 KJACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabubie | IlpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 ®du3uka - HayKa o one 2 bubnuorexa LOK
. N3N - H IIpHu
YK PHpoA https://m.edsoo.ru/7f416194
12 DUsHIeCKIe Be ) | bubmoreka [IOK
. N3NY NE BCIINYNHBI
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHA i METOJ ITO3HA 2 1 bubmorexa HOK
. TCCTBCHHOH HBIN MCT ITIO3HAHUA
v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasznea 2. [lepBoHayaibHbIe CBEJEHUNA 0 CTPOEHUHU BelleCTBA
bu6mmoreka [IOK
2.1 CTpockue eiecTsa ! https://m.edsoo.ru/7f416194
)9 JIBMyKeHHE 1 B3aMOACHCTBHE YaCTHII ) 1 bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
2.3 Arpera € COCTO elecTBa 2 Bubamorexa [IOK
. I'PCIraTHBI TOSHHSA B TB
p B https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ielicTBUE TeJl
bu6mmoreka [IOK
31 MexaHu4eckoe JABHKeHHe 3 https://m.edsoo.ru/7f416194
buo OK
3.2 Nuepuusi, Macca, IIIOTHOCTh 4 1 nommoreka Il

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmunoreka LIOK

. . 2
33 Crna. Bugst cun 14 https://m.edsoo.ru/7f416194

Hroro no pasgeny 21

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. Ilepenaua naBnenus TBEPALIMU 3 Bu6muotexa [JOK

' TeJIaMH, KMIKOCTSIMH U Ta3aMHu https://m.edsoo.ru/7f416194
47 5 bubmuoreka [{OK

' Jlapitetine KIAKoCTH https://m.edsoo.ru/7f416194

bubmunoreka LIOK

4.3 ATmocheproe nasienne 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUIKOCTH U ra3a Ha 7 3 bubmmoreka [JOK

' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194

Hroro no pasgeny 21

Pa3nen 5. PaGoTa 1 MOIIHOCTB. JHEpPrus

Bbubmunoreka LIOK

31 Pabora u monmocTs 3 ! https://m.edsoo.ru/7f416194
59 H 5 | bubmoreka [IOK

' POCTRIC MEXAHHIMET https://m.edsoo.ru/7f416194
53 M 4 | bubmoreka [IOK

' CXARHICCKad SHEprid https://m.edsoo.ru/7f416194

Hroro no pasgeny 12

PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/7f416194
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8 KJIACC

Kosun4yecTBo 4acos
) -
Ne i/ HanmeHoBaHMe pa3/ie/ioB U TeM IIpakTuyeckune AeKTP-HEIC (HPPOBLICE)
KoHT-bHBIE oOpa3oBaTe/ibHbIE
NporpamMmbl Bcero padoTsI
padoTsI pecypcsl
Pa3nen 1. TeruioBble siBJaeHHs
11 C N 7 bubmuoreka [JOK
' TPOCHIE 1 CBOHCTRA BEMECTEA https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 Ternopbie mpotecce 21 ! . https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiekTpuyecKue M MATHUTHBIC SIBJICHHSA
21 DneKkTpuyecKue 3apsiibl. 3apsHKEHHBIE Tella 7 ) bubmmoreka [JOK
’ U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
Bbubmunoreka LIOK
. i i 2 1
2.2 ITOCTOSIHHBIN JIEKTPUYECKUM TOK 0 7 https-//m.edsoo.rw/7f418 1 ce
Bbubmunoreka LIOK
. M 1 1.
23 ATHITTHPIC ABTCHIA 6 > https://m.edsoo.ru/7f4181ce
24 5 4 bubnuoreka [IOK
. K WHIYKIHS
FICKTPOMATHITTHA HIYIEH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoanuyecTBO 4acos

duaekTp-Hble (HudppoBbIEL)

HaumeHoBaHue pa3/iejioB U TeM
Ne i/ KoHnTp-HbIE IIpakTHYecKHe oOpa3oBaTeJibHbIE
NPorpaMMsbl Bcero
padoTsI padoTsI pecypcsl
Pa3gen 1. Mexann4deckue siBJIeHHUSA
L1 MexaHN4eCcKOe IBMKEHNE U CIIOCOOBI €r0 10 1 but6mmoreka [IOK
’ OIMMCAaHUS https://m.edsoo.ru/7f41a4a6
. but6mmoreka [IOK
1.2 Baanmopetictaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHBI COXAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexanun4deckue KoJe0aHUA U BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIHECKUE KOTCOAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHIHECKUE BOTIHEL. SBYI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJI€ H JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE TMOJe U 6 5 bubmmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pasznen 4. CBeToBbIC ABJICHUS
4.1 3aKOHBI paclpOCTPAHEHUSI CBETA 6 2 bubmmoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7{41a4a6

but6mmoreka [IOK
4.2 JInH3BI 1 onTHYECKHE TPUOOPHI 6 3 https-//m.edsoo.ru/7f41ada6
but6mmoreka [IOK
43 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https-//m.edsoo.ru/7f41ada6
Uroro no pazgeny 15
Pa3nen 5. KBanToBbIe siBJIeHUS
5.1 Hcnyckanue v noryiomnieHue cBeTa aToMo 4 1 Bubmmorexa [OK
. 11 HHUEC U ITIOI'JI HHU BCT TOMOM
Y H https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHue aTOMHOTO a 6 1 Bubmmorexa [OK
) TPOSHIE STOMHOTO AP https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 Anepriie peaxiumi ’ 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 ) Bu6muotexa [JOK
' Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
H3YYeHU S

DJIeKTpOHHbIe U (POBbIE
o0pa3oBaTe/ibHbIE

pecypchbl

®dusuka — HayKa O PUPOJIE.
SIBnenus npupoasl

duznueckue ABICHUS

dusznyuecKue BeTUUINHBI U UX
U3MepeHne

Vpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU IIOMOIIH
YKUJKOCTHOT'O TEPMOMETPA U
JlaT4yrKa TeMreparyper"”

MeTo/1bl Hay4YHOTO MMO3HAHUS.
Onucanne PU3NUECKHUX SIBICHUN C
IIOMOIILIO MOJIeIer

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: AAbHOCTD MOJIETA
HIapuKa, MyneHHOro
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM
OosbIIe BHICOTA ITyCKa"

Crpoenue BemectBa. OMbITHI,
JTOKA3bIBAIOIINE TUCKPETHOE
CTPOEHUE BEIECTBA

bubmunoreka LIOK
https://m.edsoo.ru/ff09fe0a

JIBH>KEHME yacTull BELECTBA

bubmunoreka LIOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoBanue «OnbITH 11O

ynpyroctu. 3akoH ['yka

9 HaAOJIFOJEHUIO TEILJIOBOIO
pacuIupeHus Ta30B»
10 ArperaTHbl€ COCTOSIHHS BEIIECTBA
OcobeHHOCTH arperaTHbIX
1 cocTostHMH Boabl. O000IIIEHNE IO but6mmoreka [IOK
pazneny «llepBoHauanbHBIC https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIECTBAY
MexaHn4ecKkoe IBHXKEHHE.
12 PaBHomepHOE I/IzlliepaBHOMepHOG Bubmmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBUOKCHUE
13 Cxopoctb. EquHuier ckopoctu bubmorexa HOK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTu 1 BpeMEHU ABUKCHUS Bubmmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa Bu6muotexa [JOK
WHEPTHOCTH TEll https://m.edsoo.ru/ff0a0c10
16 | vaoommobronsmnmo o BuGmmorexa 110K
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTtopHnas pabota
17 «Omnpenenenre MmIOTHOCTH
TBEPIOTO TETA»
13 Pemenue 3agad mo reme bu6mmoreka [IOK
"ITnoTHOCTH BelecTBa" https://m.edsoo.ru/ff0al23¢
Cuna xak XapakTepuCTHKa
19 B3auMoJieiicTBus Ten. Cuita



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

JlaGopaTtophnas pabora «3yuenune
3aBUCUMOCTH PaCTSIKCHHS

20
(medopmanym) Npy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»
21 SIBnenue Tarorenua. Cuiia TSKECTH
CBSA3b MEXIY CHIION TSHKECTH U
2 . IIYB P bubmoreka [{OK
Maccoii tena. Bec Tena. Pemenue
| \ https://m.edsoo.ru/ff0al778
3amad 1mo reMe "Cuia TsSKECTH
Cuia TsDKeCTH Ha UX IUIAHETaX.
7 o APYT bubmoreka [JOK
H3UYECKUE XapaKTEPUCTUKHU
p P https://m.edsoo.ru/ff0al1502
ILUIAHET
24 " I bubmuoreka [{OK
3Mepenue cuia. JJuHaMOMET
p P https://m.edsoo.ru/ff0al8cc
bubmunoreka LIOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0al778
CroxXeHHe OBYX CHII,
26 ADABIC ABYX o ORHOi oi bu6mmoreka [IOK
HAIIPaBIEHHBIX II HOH TIPSIMOIA.
p . a p https://m.edsoo.ru/ff0ala70
PaBHO€ElicTBYIOIIIASA CHIT
7 Pemenue 3agayd mo reme
"PaBHOelicTBYyIOIIAsA CHIT"
Cuna tpenus u e€ Buanl. Tpenue B bubnuoreka [JOK
28
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yueHue
3aBUCUMOCTH CHUJIBI TPEHHUS
29 P bubmoreka [JOK
CKOJIB)KEHHUS OT CHJIbI JABJICHUI U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITIXCS
ITIOBEPXHOCTEMN
30 Pemenue 3anau Ha onpenenenne



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

PaBHOACHCTBYIOIIEH CHITBI

Pemenue 3agayg mo remam: «Bec
tenay, «['paduueckoe n3o0pakeHne

but6mmoreka [IOK

31
crny, «CHuisly, https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIONIAS CUID)
KoHTposbHas paboTa mo TeMam:
«MexaHHYeCKOe ABIIKCHHUECY,
32 «Macca, II0THOCTEY, «Bec Temay,
«['papuueckoe n3obpaxkeHue cui,
«Cuie»
JHasnenue. CriocoObl yMEHbBIIICHUS U bubmoreka [{OK
33
YBEIUYEHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTD
“ ) g bubmunoreka LIOK
aBJICHHS Ta3a OT 00bEMa,
A https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua napneHus TBEPALIMU
15 . I; Saile oc P ia bu6mmoreka [IOK
TeJIaMH, )KHIKOCTSIMHU U Ta3aMHu.
g https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
aBJICHHEC B YKUJIKOCTH U Ta3e,
16 A S BaAHHOE e“cI:[ en bu6mmoreka [IOK
BBI3BAaHH WCTBUEM CHUIBI
A https://m.edsoo.ru/ff0a2718
TSDKECTHU
Pemenue 3agau mo teme «JlaBieHue
37 A 3 A bubmoreka [JOK
B JKHJIKOCTH U Tra3e. 3aKOH
https://m.edsoo.ru/ff0a2826
ITackamsy
38 Coob bubmoreka [{OK
000IIAIOITHECS COCYIbI
M https://m.edsoo.ru/ff0a2970
. bubnnorexa [IOK
39 I'mppasinueckuil mpece

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manowmetpsi. [TopuineBoit

40 .
KHUJIKOCTHBIH HACOC
A1 Atmocdepa 3emin ¥ MPUUIUHEI €€ bubmuoreka [JOK
CyIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3ayxa. ATMochepHoe bubnuoreka [JOK
JTaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdepHOro bubmuoteka [JOK
nasnenus. OneiT Toppuderm https://m.edsoo.ru/ff0a2da8
3
" ZBI/IZI/IMO((Z)TB aTlchOC(l)e[;Horoo . BuGmorexa LIOK
BJICHHUA OT BBICOTHI H BHECM
A abls https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
45
JABJICHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pewenue 3agau no reme "
ATtmocdepHoe naBieHue"
i JleicTBUE )KUAKOCTH U raza Ha Bubmiorexa 1IOK
IOTPYKEHHOC B HUX TCJIIO0.
Py https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas paboTa
«Ornpenenenne BhITATKUBAIONICH bu6mmoreka [IOK
48 . .
CHJIBI, ICHCTBYIOIIEH Ha TEINO, https://m.edsoo.ru/ff0a33fc
TIOTPY>KEHHOE B JKUIAKOCTH)
JlaGopaTopHas paboTa 1o Teme
n
o | e s
g . https://m.edsoo.ru/ff0a3514
MOTrpy>XCHHOU B )KUJKOCTb HaCTU
Tena»
50 [InaBanue ten bubmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
OTpeieNieHue €€
rpy3onoasEMHOCTH"

52

Pemenue 3agau no remam:
«IInaBanue cynos.
BosznyxomnaBanuey, «JlaBienue
TBEPABIX TEJ, )KUIAKOCTEH U ra30B»

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

KonTtponsHas pabora o Teme
«/laBiieHME TBEPIBIX TEI,
JKUIKOCTEN U Ta30B»

54

Mexanunueckas pabota

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

Momuocts. EquHune MOIHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpHU
oanLEMe I10 JiectHuie"

57

IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cuit Ha peryare

58

Pbruaru B TexHuKE, OBITY U
npupoe. JlabopaTopHas pabota
«HccnenoBanue ycioBui
PaBHOBECHSI phIUara

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0a478¢e

59

Pemenue 3amau mo teme «Y CIIOBUSA
paBHOBGCI/ISI pmqara»

bubmunoreka LIOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

60

Koaddumuent nosesnoro necTpust
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KIIJ] HaknoHHOM
MJIOCKOCTH

0.5

61

Pemenne 3aga4 mo reme "Pabora,
MortHocTh, KIT/"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnyeckas SQHEprusi.
Kunernueckas u noreHuanbHast
SHEPIus

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT 110 TEME
"JKCEpUMEHTAILHOE OIPEIEICHHE
W3MEHEHHUS KUHETUYEeCKOU 1
NOTEHLUAIbHON YHEPTHH NTPU
CKaThIBaHUH TeJa 10 HAKIOHHOM
IJIOCKOCTH"

65

KoHnTtponbHas pabota mo Teme
«PaboTta 1 MOIIIHOCTh. DHEPTHUS

66

Peseprubriit ypok. Pabora ¢
TeKCTaMU 110 TeMe "MexaHudecKkoe
nBHKeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adeebd

67

PesepBHblit ypok. Pabora c
TekcTaMmu 1o Teme "JlaBieHue
TBEPJBIX TEN, )KUIKOCTEN U ra3oB"

bubmunoreka LIOK
https://m.edsoo.ru/ff0adffe

68

PesepBHblit ypok. Pabora ¢
Texcramu 1o teme "Pabora.
MomHocTh. DHeprus"



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12




8 KJIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Ne Kontpoa = Ilpakrnue Aata uuppoBbIe
Tema ypoka usyue
n/n Bcero bHBIE cKHe o0pazoBaTelbH
padoThI padoTbI H ble pecypcsl
bubnuoreka
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- 110K
1 KMHETUYECKOM TEOPUU U UX OIBITHBIE 1
https://m.edsoo.ru
MTOATBEPKICHUS 035256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
bubnuoreka
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 HOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru
/ff0a540¢e
OOBsicHEHNE CBOMCTB TBEPOTO, KUIKOTO
4 1 Ta3000pa3HOr0 COCTOSIHUM BellecTBa Ha |
OCHOBE TOJIOKEHUHN MOJIEKYISIPHO-
KMHETUYECKOM TEOpUU
bubnuoreka
HOK
5 Kpucrannuueckue u amopgHbIe Tena 1
https://m.edsoo.ru
/ff0a5800
bubnuoreka
6 CMaunBaHuE U KalWIISIPHOCTD. 1 HOK
[ToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru
/ff0a5530
7 TermioBoe pacuiupeHne U CoxaTue 1 bubnuoteka



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530

LHOK
https://m.edsoo.ru

XOJIOJTHOM Y TOopstaeit BOAbI"

/ff0a5a26
2 Temneparypa. CBsi3b TEMIIEpATYPHI CO
CKOPOCTBIO TETJIOBOTO JIBUKCHUS YaCTHII
bubnuoteka
9 Buytpennss sneprus. CriocoOsl HOK
M3MEHEHHsI BHYTPEHHEH SHEpPTruu https://m.edsoo.ru
/ff0a5¢c60
bubnuoreka
10 Buael rerionepenaun HOK
https://m.edsoo.ru
/ff0a6412
Ypok-koudepennus "IlpakTuueckoe bubnuoteka
1 HCII0Ib30BaHUE TEIIJIOBBIX CBOMCTB HOK
BEIIIECTB U MAaTEPUAJIOB B IEIISIX https://m.edsoo.ru
sHeprocoOepekeHus " /ff0a65¢c0
bubnuoteka
12 KomnnuecTBO TEILIOTEHL. Y IenbHas HOK
TEII0EMKOCTh https://m.edsoo.ru
/ff0a6976
bubnuoreka
13 YpaBHEHHE TEIJIOBOTO OanaHca. HOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru
/ff0a7088
bubnuoreka
Jlaboparopnast paborta "HcciaenoBanue 10K
14 SIBJICHHS TETUIOOOMEHA TP CMEIITUBAHUH

https://m.edsoo.ru
/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98

PacueT xonnuecTBa TCIIJIOTHI,

15 HEOOXOUMOTO JJII HarpeBaHUs Teja 1
BBIJIETISIEMOTO UM IIPH OXJIAXKIECHUN
bubnuoreka
16 Jlaboparophast pabora "Onpenenenue [HOK
YAETBHOU TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru
/ff0a6bb0
bubnuoreka
17 OHeprus TomuBa. Y ienbHasl TeIaoTa HOK
CTOpaHHs https://m.edsoo.ru
/ff0a7b5a
bubnuoreka
[InaBnenue u oTBEpCBaHUE LIOK
18 KPUCTAJUIMYECKHUX TEJI. Y JeIbHas TemIoTa
I https://m.edsoo.ru
/ff0a71d2
bubnuoreka
19 Jlaboparophast pabora "Onpenenenue [HOK
YACIBHOU TETIOTHI TIJIaBICHUS JThaa" https://m.edsoo.ru
/ff0a72fe
bubnuoreka
20 [TapooOpa3zoBaHue 1 KOHCHCAIIHSL. HOK
Hcnapenue https://m.edsoo.ru
/ff0a740c
Kunenue. Y nenbnas temiora bubnmoreka
)1 napooOpazoBaHMsl U KOHICHCALIUH. HOK
3aBUCHMOCTB TEMITEPATypPhl KUTICHHUSI OT https://m.edsoo.ru
aTMOC(EpHOTO TaBJICHUS /ff0a786¢
” Bnaxxnocts Bo3ayxa. JlabopaTopHas bubnuoteka
pabora "OnpeneneHne OTHOCUTEIBHOU [HOK



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c

BJIAKHOCTH BO3/1yxa"

https://m.edsoo.ru

/ff0a7628
3 Pemenue 3anay Ha onpenenenne
BJIQXKHOCTH BO3/1yXa
[TpuHIMIBI paGOTHI TETLIOBBIX
24 neurateneii. [TapoBast TypOuHa.
JlBurarensb BHYTPEHHETO CTOPaHUS
bubnuoreka
25 KIIJI rermoBoro asurarens. TenaoBbie HOK
JIBUTATENN U 3all[UTa OKpYXKaroliel cpeabl https://m.edsoo.ru
/ff0a7cTc
2 3aKOH COXpaHEHUs U MPEBPAICHUS
SHEPTUU B TEILIOBBIX MPOIIECCAX
. bubnuoreka
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo 10K
27 teme ""TeroBsle siBiieHUs. MI3MeHeHne
. | https://m.edsoo.ru
arperaTHbIX COCTOSTHUI BelllecTBa 102830
bubnuoreka
Kontponbnas padota o teme "TemioBbie LOK
28 siBJIeHUsl. MI3aMeHeHnne arperaTHbIx
. " https://m.edsoo.ru
COCTOSIHHI1 BelllecTBa /f0a86ac
29 DnekTpusanus Tei. /[Ba poga
ANEKTPUUIECKUX 3aPSI0B
30 VYpok-uccnenoBanue "IaeKTpu3anus Tl
MHIYKIMEW U IPU CONPUKOCHOBEHUH"
. bubnunoreka
BiaumopeiicTBue 3apsoKeHHBIX Tell. 3aKOH
31 HOK

Kynona

https://m.edsoo.ru



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

/ff0a87¢e4

bubnuoreka
DiiekTpuyeckoe noje. HanpsokeHHOCTh LOK
32 anekTpudeckoro noss. [Ipunimn ) https-//m.edsoo.ru
CYINEPIO3UINH IEKTPUUECKUX TOJIeH /f0a8a0a
13 Hocurenu snekTpudeckux 3apsaoB.
OnemeHTapHbIi 3apsa. CTpoeHue aroma
bubnuoreka
34 IIpoBOAHMKY M TUANEKTPUKH. 3aKOH HOK
COXpaHEHHMS AIEKTPHUUECKOTO 3apsiia https://m.edsoo.ru
/ff0a8ef6
bubnmoreka
3 Pemrenue 3an1a4 Ha IpUMEHEHUE CBOMCTB HOK
. AIEKTPUUICCKUX 3aPSI0B https://m.edsoo.ru
/ff0a90cc
. Bubnnoreka
DNEeKTpUUECKUN TOK, YCIIOBUS €r0 10K
36 cyluiecTBoBaHus. IcTouHMKH https-//m.edsoo.ru
ANEKTPUYECKOTO TOKa 17029524
bubnuoreka
. HOK
37 JIeNCTBUA DIIEKTPUYECKOTO TOKA
https://m.edsoo.ru
/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO OISl HA IPOBOJAHUKH U
IUAJIEKTPUKH"
39 DNEeKTpUYECKUI TOK B MeTaJLIax, bubnmoreka

KHUOKOCTAX U ra3ax

[TOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

https://m.edsoo.ru

/£f029838
40 DJeKTpudecKas Ienb U €€ COCTaBHbBIE
9acTH
bubnuoreka
A1 Cuna Toka. JlabopatopHast pabora 0.5 [HOK
"M3MepeHune u peryaupoBaHue CHIIbI TOKa" https://m.edsoo.ru
/{f0a8bd6
bubnuoreka
DneKTpuuecKoe HanpspkeHue. BoapTmerp.
42 Jlaboparopnas pabota "U3mepenue u 0.5 LHOK
peryIupoBaHue HAMPSHKCHUS " blips: m.edsoo.ru
/ff0a%¢14
bubnuoreka
43 ConpoTuBiieHUE TPOBOJHUKA. Y ACTBHOE HOK
COTPOTHUBIICHNE BEIIECTBA https://m.edsoo.ru
/ff0aa738
JlaboparopHnast paboTta "3aBUCHUMOCTH bubnuoteka
44 AJIEKTPUYECKOTO COMPOTUBIICHUS | [HOK
MIPOBOJIHHUKA OT €T0 JIJTUHBI, TIJIOIIA N https://m.edsoo.ru
MOTIEPEYHOr0 CEYeHHs U Marepuaia” /ff0aa738
bubnuoreka
45 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSIKEHMUSL. HOK
3akon Oma 17151 yJacTka Hemnu https://m.edsoo.ru
/ff0aad4a
Jlaboparopnas pabota "HccrnenoBanue bubnmoreka
46 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO Yepe3 1 HOK
PE3HUCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru
HaIpsDKEHUS Ha pe3uctope” /ff0aa04e



https://m.edsoo.ru/ff0a9838
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https://m.edsoo.ru/ff0a9e14
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IlocnepgoBarensHOE U nmapaajiCJIbHOC

47
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka bubnuoteka
43 MpaBuia CIOKECHHS HANPSKEHUH TTPU [HOK
MOCJIEIOBATEILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru
pe3uctopos” /ff0aaa58
Bubanoreka
Jlaboparopuas padota "IIpoBepka LIOK
49 OpaBUiIa Ui CUJIBI TOKA IIPU
E e s oM COCIIHE p N https://m.edsoo.ru
II JICJIBHOM NMHCHHUU HNCT B
P A P P /ff0aadle
Bubanoreka
Pemenne 3a1ay Ha IpUMEHEHHE 3aKOHA LIOK
50 OmMma 11 pa3InyHOro COEIUHEHUA
o (I)[ p o a https://m.edsoo.ru
IIPOBOJHUKOB
POBOA /f0aaf8a
Bbubnnoreka
51 PaboTa 1 MOIIIHOCTB AIEKTPUIECKOTO HOK
Toka. 3akoH Jlxoyms-Jlenma https://m.edsoo.ru
/ff0ab124
Bbubnnoreka
Jlaboparopnas pabota "OnpenencHre LIOK
52 a00TBI ¥ MOII[HOCTH JJIEKTPUUECKOTO
pOKa" = p https://m.edsoo.ru
T
/ff0ab3e0
Bubanoreka
DNEeKTpUUECKUE [N U MTOTPEeOUTENN 110K
53 DIIEKTPUUECKOI DHEPTUU B OBITY.
Ko op oc 52 . pe M https://m.edsoo.ru
TK MBIKaHH
p /f0ab660
[ToaroToBka K KOHTPOJILHOM paboTe MO bubnuoteka
54 Teme "DJIEKTPUUECKUE 3apsIbl. [HOK

3apsiKEHHbBIE TeJla U UX B3aUMOJICUCTBUS.

https://m.edsoo.ru
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[TocTosAHHBIN MEKTPUUECKUNA TOK"

/ff0abd2c

KontponbHas padoTa mo teme bubnuoteka
55 "DnexkTpudecKue 3apaabl. 3apsIKCHHbBIC [HOK
Tea ¥ uxX B3auMoaencTsus. I10CcTOsTHHBII https://m.edsoo.ru
AIEKTPUICCKUN TOK" /ff0abea8
56 [TocTosiHHBIE MAarHUTBI, KX
B3aUMOJICICTBHE
bubnuoreka
57 VYpok-uccnenosanue "M3yuenue nonei | HOK
ITOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru
/ff0ac3d0
bubnuoreka
58 MaruuTtHoe 1oJjie. MarauTHoe nojie 3eMin 1HOK
U €ro 3HadeHue I )KA3HU Ha 3eMie https://m.edsoo.ru
/ff0acOba
bubnuoreka
OnbIT Opcreaa. MaroutHoe nose LOK
59 3JIEKTPUYECKOT0 TOKa MarHuTHoe mnoje
https://m.edsoo.ru
KaTYIIKH C TOKOM f0acldd
[IpumeHeHne 3J1eKTPOMarHuToB B bubnuoteka
60 texHuke. Jlaboparopnas pabora 0.5 HOK
"HN3yuenue neicTBUs MAarHUTHOTO T10JIS Ha ' https://m.edsoo.ru
MPOBOJIHUK C TOKOM" /ff0ac74a
DNEeKTPOABUTATEIH TIOCTOSTHHOTO TOKA.
Hcnonbs3oBanue 2IeKTpOABUTATENICH B bubnuotexa
61 TEXHUYECKHUX YCTPOMCTBAX U Ha HOK
Tpancmnopre. JlabopaTopHas pabota https://m.edsoo.ru
"KonctpyupoBanue u u3ydyeHue padoThl /ff0ac86¢

AJIEKTPOABUTATENS "



https://m.edsoo.ru/ff0abd2c
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OnbiTel Papazes. 3aKoH

62 AJIEKTPOMArHUTHON MHAYKIMH. [TpaBuiio 1
Jlenna
Onektporereparop. CrocoObl MOTydeHUs
63 ANEKTPUYECKOI SHEPTUH. |
DIEKTPOCTAHIINH Ha BO30OOHOBIISEMBIX
MCTOYHUKAX SHEPTUU
[ToaroToBka K KOHTPOJIBHOU paboTe 1O
64 TeMe "DJIEKTPUYECKUE U MarHUTHBIE 1
siBJIeHUS "
bubnmnoreka
65 KonrtponsHast pabora o Teme | HOK
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS" https://m.edsoo.ru
/ff0acb14
bubnuoreka
66 PeseprubIii ypok. Pabora ¢ Tekcramu mo 1 [HOK
teme "TeruoBble sBieHus" https://m.edsoo.ru
/ff0accSe
bubnuoreka
67 PezepHblil ypok. Paborta ¢ Tekctamu 1mo | HOK
teme "IIoCTOSHHBIN 3NeKTpUYecKHid TOK" https://m.edsoo.ru
/ff0acdc6
68 PesepHblil ypok. Pabora ¢ Tekctamu 1mo 1
Teme "MarauTHble SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME
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9 KJIACC

KoanuecTBOo 4acoB

Ne Jara | DjekTpoHHbIe HM(POBbIE
Kontpo  IIpakTm
n/ | Tema ypoka Bce u3y4 | oOpasoBaTeibHbIEC
JIbHbIE yeckHne
n ro eHHusl | pecypchl
padoTel | padoThI
1 Mexanunyeckoe IBrxeHrne. MarepualibHas TOYKa 1
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK
2 1
MEXaHHYECKOTO JIBIKEHUS https://m.edsoo.ru/ff0ad474
3 P o 1 bubmuorexa [JOK
ABHOMEPHOE MPSMOJIMHEHHOE JBUKCHIE
p P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIUHENHOE ABUKCHUE. 1
Cpenssisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1 bubmmoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSMOIUHEHHOTO PABHOYCKOPEHHOTO 1
nBwkeHus. ['paduk ckopocTr
JlaboparopHas pabota "OnpeneneHue
7 c ope S e f a opc OpPEHHO 1 1 Bubmiorexa LIOK
KOpEHHUsI TeJia PU PaBHOYCKOPEHHOM
YEROP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKJIOHHOM MJI0CKOCTH
8 CBoOopgHoe magenune teia. OnsiTel [ anunes 1
PaBHOMepHOE ABHKEHHE IO OKPYKHOCTH.
9 [Tepuo, . ac Ho a oOpare pJ?K eifHa 1 Bubmiorexa LIOK
MOJI U 4aCTOT. Hus. JIuneitnas u
puox patt https://m.edsoo.ru/ff0ael 76
yIJI0Basi CKOPOCTH
10 [leHTpOCTpEMUTENBLHOE YCKOPEHHE 1
. Bbubanorexa [IOK
11 ITepBbiii 3ak0H HptoTOHA. BEKTOp CHITBI 1 1

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

Bropoii 3akon HetoToHa. PaBHOA€MCTBYIOIIAs

bu6mmoreka [IOK

12 cuia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Hetotona. Cynepno3uiius cui ﬁgﬁ:];l/(;;eelgasiorlé R02c08)
14 Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB bu6mmoreka [IOK
HrroTona https://m.edsoo.ru/ff0aeb6¢
bubmuorexa [JOK
= Cuna ynpyroctH. 3aon I'yka https://m.edS(I)_E).ru/fanecaZ
16 Pemenue 3agau no teme «Cuiia ynpyroctu
17 JlaGopaTtopHas pabora «OnpeneneHue bubmuorexa [JOK
KECTKOCTH TIPYKUHBD» https://m.edsoo.ru/ff0aee28
18 Cuna Tpers bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHUs» brbmiorexa OK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
Kod(UITMEHTAa TPEHUS CKOJBKCHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenne 3agad o teme "3akonsl HeroToHa. Bbu6nmuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TSTOTEHUS. bubmuorexa [JOK
YckopeHne cBOOOTHOTO NaieHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TET BOKPYT
23 rpaBuTanioHHOrO 1eHTpa (ColHeYHas cucTeMa).
lNanmaktukn"
24 Pemenue 3agay nmo teMme "Cria TSOKECTH U 3aKOH bu6mmoreka [IOK
BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5{8
)5 ITepBas kocmuyeckas ckopoctb. HeBecoMocTh 1 bubmnorexa [JOK

neperpy3Ku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MaTepuabHOW TOYKH. AOCOIIOTHO

26 TBEpHOE Teno. PaBHOBecHe TBEPAOro TEa C bubmorexa [TOK
. . https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpalICHUS
27 MowmenT cunsl. LlenTp TsxecTu
)3 Pemenue 3agau no teme "MomeHT cuiibl. L{eHTp bu6mmoreka [IOK
TsKecTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TemMe
29 "MﬂexaHqucxoe I[BI]/;I))KGHI/IG. é)BaHMOHeﬁCTBHG bubmmorexa LIOK
- https://m.edsoo.ru/ff0b0408
30 KonTtponsHas pabora no teme "Mexanndeckoe bubmmoreka [IOK
nBukeHne. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
Nmnynse Tena. Umnysnbe cuibl. 3aKoH
31 copoHeHm HMnyana. Yupyroe u Heynpyroe bubmorexa LIOK
. https://m.edsoo.ru/ffOb07fa
B3aUMO/ICHCTBUE
0 Pemenue 3anau no teme "3akoH coXpaHEHUs bubmmoreka [IOK
umIynbca' https://m.edsoo.ru/ff0b096¢
1 VYpok-koHpepenuus "PeakTuBHOE ABMKEHHE B
MPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckasi paboTa U MOIITHOCTh hittps-//m.edsoo.ru/f0b0ag4
15 PaboTa cubl TSKECTH, CHIIBI YIIPYTOCTH U CHJTBI bubmuorexa [JOK
TpEHUs https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabora «Onpeaenenne padoThl
36 CHUJIbI TPEHUS NPU PABHOMEPHOM JIBUKEHHUH Teja
10 TOPU3OHTAIIbHOM MTOBEPXHOCTH
37 CBs13b 2HEepruu U padoThl. [loTeHMampHas
SHeprus
38 Kunernueckas sneprus. Teopema o bubmnorexa [JOK



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

KMHETUYECKON YHEPTUU

https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHUS YIHEPTUHN B MEXAHHUKE
40 JlaGopaTopHas paborta «/3ydeHue 3akoHa bubmuorexa [JOK
COXpaHEHUSI SHEPTHI https://m.edsoo.ru/ffOb12fe
A1 KoiebarenpHO€E IBUKEHNUE U €T0 bu6mmoreka [IOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
4 3aryxatomye KojaeOaHus. BeIHyK1eHHbIE bu6mmoreka [IOK
Kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKuid U MPYKUHHBIA MasiTHUKA
VYpok-uccienoBanue «3aBUCUMOCTb MEPUOIA
44 K(f)ne6aHm71 OHT YKECTKOCTH MIPYKUHBI 1 ﬁacfm bubmmorexa LOK
rpysa» https://m.edsoo.ru/ff0b197a
45 [IpeBpaienue 3HePTUN MPU MEXAHUIESCKHX
KOJIe0aHUSIX
46 JlaGopatopHas pabota «OnpeneneHne 4acToThl U bubmmoreka [IOK
nepuoJia KojaeOaHui NPy KMHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
Jlaboparopnas pabota «I[IpoBepka
47 He3aBI:/1chZOCTHpnepH0)1a Ifoneé)aﬂnﬁ rpysa, BuGmiorexa LIOK
MO/IBEIICHHOTO K HUTH, OT MacChl rpy3a» bups: tedsvo.ru [0RL9 2
43 Mexanndeckue BoHbI. CBOMCTBA MEXaHHYCCKUX Bbu6nmmoreka [JOK
BOJH. [Ipo/101bHBIE U TOTIEPEYHbIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koH(pepenmus "MexaHn4ecKre BOJIHBI B
TBEPAOM Telie. CeHCMUYECKUE BOTHBI"
50 3Byk. PactipocTpaHeHue u OTpakeHHUE 3ByKa
51 VYpoxk-uccnenosanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4acCTOTHI"
52 I'poMKOCTB 3ByKa M BHICOTA TOHA. AKYCTUYECKHI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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pe30HaHC

VYpoxk-koH(pepenus "YapTpa3ByK U nHPpa3ByK

bu6mmoreka [IOK

>3 B IIPUPO/JIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TemMe
54 "3::(0HI;I COXpaHeHI/II)SI. Mexali)nqecxne bubmuorexa LIOK
https://m.edsoo.ru/ff0b250
KoJieOaHus U BOJIHBI"
KoHTposbHas paboTta mo teme "3aKoHbI
55 coxpaHeHus. MexaHn4deckue Kojie0aHus u
BOJIHBI"
56 DNIEKTPOMArHUTHOE TOJie. DIEKTPOMArHUTHbBIE bubmmoreka [JOK
BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
"
58 ;iii;jiiiiiii?j BSJ_IIIIJ(.aJII/IiHOHL’;ROBaHHe bubmmorexa LIOK
. " https://m.edsoo.ru/ff0b2fe6
ANIEKTPOMArHUTHBIX BOJIH JJII COTOBOH CBSI3U
VYpoxk-uccnenosanue "N3yuenue cBOUCTB
59 C-)JIpeKTpOMaFIi[I/ITHHX BOJIHy: MIOMOIIIBIO BrGmorexa LIOK
https://m.edsoo.ru/ff0b2c6c
MOOmMIIBHOTO TenedoHa"
60 Pemenue 3anay Ha onpenevneHHe 4acTOTHI U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DJeKTpoMarHuTHas npupoa ceeta. CKOpocTh bubmuorexa [JOK
cBeta. BonHoBbIe cBOICTBa cBeTa https://m.edsoo.ru/ff0b31d0
Hcrounnku ceera. [IpsmonuneitHoe
62 pacrpocTpaHeHHe CBIe)Ta. 3atmenus ConHLA 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3658
Jlynbl
63 3aKkOH OTpa)keHHs cBeTa. 3epkana. Penmenue bubmuorexa [JOK
3a/1ay Ha MPUMEHEHUE 3aKOHA OTPAKECHHS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS CBETA bubmnorexa [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTpaKEHHUE CBETA.

65 Hcnonb30BaHne MOJHOTO BHYTPEHHETO bubnmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTpPaXeHUSI B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHast pabota "HcciaenoBanue
66 3aBHCHMOCTH YTJIa IPEJIOMJICHUSI CBETOBOTO
Jdy4a OT yIJla aJeHHsl Ha TpaHule "BO31yX-
creksio""
Ypok-koH(pepennus "Vcnonb30BaHre TTOTHOTO
67 BHYTPEHHETO OTPaKEHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3h"
68 JIunzel. OnTHyeckas cuiia JTUH3bI brbmiorexa OK
https://m.edsoo.ru/ff0b3{2¢c
69 [MocTpoenne n3o6pakeHu B TMH3aX bubmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "OnpeneneHue
70 (bOKyI(:HOFE pachO;{HI/m u OII)'ITII[/I‘IGCKOI\/II CHJIBI BrGmorexa LIOK
-~ https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
VYpok-koHpepennus "OnTuyeckue TNH30BbIC bubmuorexa [JOK
71
npuoopsI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onruyeckas cucteMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
7 VYpoxk-konpepennus "Jledexts! 3penus. Kak
COXpaHUTh 3peHue"
Paznoxxenue 6enoro ceeta B cieKTp. OTBITHI
74 Hrrotrona. Cinoxenune CHGKTpaJ'IBHBII)X I[BETOB. bubmorexa [TOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
75 JlaboparopHas paboTa "ONBITHI O PA3JI0KEHUIO bubmmoreka [JOK



https://m.edsoo.ru/ff0b3aea
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0emoro CBeTa B CIIEKTP M BOCIPHUSATHIO IIBETA
NPEMETOB MPHU UX HAOIIOICHUH Yepe3 IIBETOBBIC
bunsTpH"

https://m.edsoo.ru/ff0cOe2a

VYpok-npakTukym "BoHOBBIE CBOWICTBA CBETA!

76
nucriepcusi, uaTephepeHius u audpaxuus”
77 OmnbiTel Pe3epdopna v mianeTapHast MOJIETb bubmuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
79 Ncnyckanue v mOrJoneHrne CBETa aTOMOM. bu6mmoreka [IOK
Kgantsl. JIuneituaTeie CieKTpbl https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukym "HalnroieHre CrieKTpoB bubmmoreka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. HyknonHas Monenb bubmorexa LIOK
https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIie npeBpaienus. M3otomnst bubmorexa HOK
https://m.edsoo.ru/ff0clal4
24 Pemienne 3agau o teme: "PagnoakTHBHEBIC Bbu6nmmoreka [JOK
npeBpaieHus” https://m.edsoo.ru/ff0c1b4a
85 [Tepuox nonypacnana
26 Ypok-koHpepenmus "PagnoakTuBHBIC bubmmoreka [JOK
W3JIY9CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
27 SnepHble peakiu. 3aKOHbI COXPAHEHUS bubmuorexa [JOK
3apsI0BOTO U MACCOBOTO YHCEIT https://m.edsoo.ru/ff0c1c58
28 DOHeprus CBI3U aTOMHBIX sziep. CBsA3b MacChl U bubmuorexa [JOK

SHEPTrUu

https://m.edsoo.ru/ff0cld7a
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https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau no reme "SAnepueie peakuun'

Peakiuu cunrtesa u nenenus saep. Mcrounmku

bu6mmoreka [IOK

90 .
sHeprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepennus " nepHas sHEpreTUKA.
91 JlelicTBUS paIuOaKTUBHBIX U3Ty4YCHUI Ha KUBBIC
OpraHu3MbI"
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe
bubnnorexa [HOK
92 "DNIEeKTpOMarHuTHOE 1oJ€e. DIEKTPOMAarHUTHBIE _ 1
S — https://m.edsoo.ru/ff0c223¢
KontponsHas pabora o Teme
93 "DNIEeKTpOMarHuTHOE 1oJ€e. DIEKTPOMAarHUTHBIE
BOJIHBI. KBaHTOBBIC sIBICHUS"
94 [ToBTopenue, 0600meHue. JlabopaTopHbie bubmmoreka [IOK
paboTsl 1o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06001meHne. Pemenne pacyeTHhIX BuGmorexa LOK
UOJIUOT
95 Y KaueCTBEHHBIX 3aJ]1a4 1o TeMe "TemoBbie
- https://m.edsoo.ru/ff0c2572
TIPOIIECCHI
[ToBTOpenue, 0600IIeHNE. Permenne pacueTHbIX BuGmorexa LOK
UOITNOTEK
96 Y KauecTBEeHHbIX 3a1a4 no teme "KII/] TernoBbix
- 8 a https://m.edsoo.ru/ff0c2a22
JIBUTATEINCH
[ToBTOpenue, 0600IIeHNE. Permenne pacueTHbIX BuGmorexa LOK
UOITNOTEK
97 Y KaueCcTBEHHBIX 3a1a4 no teme "KII
> IEKTPOYCTAHOBO "H a https://m.edsoo.ru/ff0c2b30
JIEKTPOYCTaHOBOK
98 [ToBTOpenue, 0600meHne. JlaboparopHbie bubmuorexa [JOK
paboTsl o Kypcy "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menHue. Pabota ¢ Tekctamu 1o Bbu6nmmoreka [JOK
Teme "3aKOHBI COXpaHEeHHUs B MeXaHHUKe" https://m.edsoo.ru/ff0c2d6a
100 | TIloBropenue, o6o0meHne. Pabora ¢ TekcTamu 1o bubmmoreka [JOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

teMme "Konebauus v BOJIHEBL"

https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu 1mo

bu6mmoreka [IOK

101 1
teMe "CBeToBbBIE ABIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu 1mo |
teme "KBaHTOBas u simepHas ¢pusuka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

METOANUYECKHUE MATEPHAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






